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EDITORIAL, 


To  many  persons  it  may  come  as  a  surprise  that,  in  spite  of 
the  terrible  war  which  has  afiEected  every  quarter  of  the  globe  and 
paralysed  scientific  research  in  so  great  a  part  of  Europe,  the  output 
of  publications  dealing  with  Economic  Entomology  has  actually  shown 
a  marked  increase  during  1915.  This  increase  is  even  greater  than 
would  appear  from  the  pages  of  the  Review  of  Applied  Entomology, 
for  it  has  been  impossible  for  us  to  obtain  access  to  the  great  majority 
of  scientific  periodicals  that  have  appeared  in  hostile  countries.  In 
this  connection,  the  following  table  showing  the  number  of  articles 
abstracted  in  the  Review  during  the  last  three  years,  grouped  under 
the  countries  in  which  they  were  published,  may  be  of  interest. 

Number  op  Abstracts  Published  in  the  First  Three  Volumes, 

BOTH  Series. 

Country  of  Publication. 

Africa,  British  (including  Egypt) 
Africa,  other  than  British 
Australasia 
Austria-Hungary 

Central  and  South  America 

Denmark 

East  Indies,  Hong  Kong,  Saigon 

France 

Federated  Malay  States 

Germany 

Great  Britain 

Hawaii 

Holland  and  Belgium     . . 
India  and  Ceylon 

Italy         

Russia 

Scandinavia 

Spain,  Portugal  and  Colonies 

Switzerland 

United  States 

West  Indies 


1915. 

1914. 

1913. 

pt)    41 

97 

48 

18 

28 

18 

81 

43    . 

39 

4 

11 

9 

99 

41    . 

41 

30 

51 

25 

3 

— 

— 

n,  etc.  53 

30    . 

41 

97    . 

202 

147 

10    . 

— 

— 

25    . 

117 

65 

227 

160 

144 

19    . 

— 

— 

11 

19 

25 

43    . 

65 

43 

73 

58 

43 

318 

192 

72 

23    . 

5 

1 

6 

7 

10 

5 

10 

12 

543 

315 

231 

44    . 

43 

23 

1,773 

.   1,494 

.   1,037 

t.  B.&F.Ltd.  Gp. 
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tJnder  the  system  which  has  now  been  adopted,  it  is  hoped  that,  in 
future,  each  part  will  contain  the  abstracts  of  the  papers  which  hav6 
been  received  up  to  within  some  eight  weeks  of  the  date  of  publication. 
Thus  the  present  part  published  at  the  end  of  January  1916,  contains 
all  the  matter  received  during  November  1915.  It  is  hardly  practicable 
to  bring  the  contents  of  the  Review  more  up  to  date  than  this,  in  view 
of  the  time  necessarily  occupied  in  preparing,  editing  and  printing  the 
abstracts. 

Up  to  the  present,  only  a  short  index  of  names  has  been  issued  with 
the  volumes  of  Series  A,  but  it  is  hoped  to  publish  during  the  present 
year  a  complete  subject  index  to  the  contents  of  the  first  three  volumes. 
It  is  estimated  that  this  index  will  contain  nearly  250  pages,  and  it 
will  not  be  included  under  the  current  annual  subscription,  but  will 
be  sold  separately  at  a  charge  of  five  shillings,  post  free. 

It  is  proposed,  however,  to  issue  a  complete  subject  index  with  the 
present  and  future  volumes  of  Series  A,  similar  to  that  abeady  issued 
with  Series  B,  for  which  no  extra  charge  will  be  made. 


All  inquiries  relating  to  this  index  should  be  addressed   to  the 
publishers,  Messrs.  Dulau  &  Co.,  37,  Soho  Square,  London,  W. 


Kemner  (N.  a.).  Rapssugaren  {Eurydema  oleracea^  L.) — Medi.  frdn 
CentralanstaUen  for  Forsoksvdsendet  pa  Jordbruksomradet,  no.  122. 
Entomologiska  Avdelningen,  no.  23,  Stockholm,  1915, 13  pp.,  5  figs. 

Eurydema  oleraceum  has  done  considerable  damage  of  late  years 
in  several  parts  of  Sweden.  It  was  known  as  a  pest  by  Linnaeus,  who 
described  an  outbreak  of  it  in  1760.  Cabbage  and  turnips  are  preferably 
attacked,  but  occasionally  also  potatoes,  cereals  and  ornamental 
plants.  The  adult  hibernates  under  vegetable  refuse,  which  should 
be  destroyed.  In  May  and  June  the  females  deposit  their  eggs  on  the 
leaves  in  characteristic  clusters.  The  egg-stage  lasts  about  one  month, 
and  the  new  brood  is  fidl-grown  in  late  summer.  Collecting  and 
spraying  are  recommended  as  methods  of  controlling  E.  cHeraceumy 
and  according  to  Lampa,  a  4  per  cent,  solution  of  lysol  is  very  efiEective, 
killing  the  insects  in  a  few  minutes.  As  spraying  is  apt  to  injure  the 
tender  shoots,  it  must  be  applied  with  caution.  The  best  result  is 
obtained  from  two  sprayings  with  an  interval  of  from  3  to  10  minutes. 

Larvenfrass  in  Kiefernforsten  im  Sp&therbst.  [Larval  frass  in  pine 
woods  in  late  autumn.] — Deutsche  Landwirtschaftliche  Presse, 
Berlin,  xlii,  no.  89,  p.  761,  1  fig. 

Outbreaks  of  Lophyrus  pini  (pine  sawfly)  are  reported  from  many 
parts  of  Brandenburg  and  Silesia.  Spraying  with  petroleum  soap 
emulsion  and  the  collection  of  the  larvae  are  the  best  means  of  controL 
On  an  estate  near  Danzig,  in  1905,  about  150  acres  were  cleared  of 
1,412  litres  of  larvae  (=5,600,000  individuals)  at  a  cost  of  about 
£8  165.  Od. ;  in  1906,  about  75  acres  were  cleared  of  201  litres  ( = 800,000 
individuals)  at  a  cost  of  about  £1  75.  Orf. 

EssiG  (E.  0.).  Aphididae  of  California,  zl.— J{.  EnUm,  Zool, 
Claremont,  CaL,  vii,  no.  3,  September  1915,  pp.  180-200,  9  figs. 

Lachnus  glehnuSy  sp.  n.,  often  occurs  in  great  numbers  on  Picea  glehni, 
Mast.  (Japanese  dwarf  silver  spruce).  The  trees  upon  which  this  species 
was  f oimd  were  imported  from  Japan  and  it  is  possible  that  the  insect 
was  imported  with  them.  Phyllaphis  coweni,  Cockerell,  is  common 
on  the  leaves  of  manzanita,  producing  conspicuous  red  galls  during 
late  siunmer  and  early  autunm,  which  are  the  result  of  the  attacks  of 
the  stem-mothers.  The  distribution  of  this  species  is  wide  and 
apparently  coincides  with  that  of  the  food-plants.  It  occurs  in  the 
Bocky,  Sierra  Nevada  and  Coast  Range  Moimtains.  In  California  this 
Aphid  is  •probably  most  abimdant  in  August.  The  most  important 
natural  enemy  is  an  Anthocorid  bug.  Cdllipterus  beUus,  Walsh,  occurs 
on  the  undersides  of  the  leaves  of  Quercus  agrifolia,  in  the  southern 
part  of  the  State.  In  the  eastern  States,  this  species  has  been  taken  on 
Q.  rubra,  Q,  coccinea,  Q.  macrocarpa  and  Q,  alba. 

Boas  (J.  V.  E.).  En  ny  flende  af  Graesfro-Avlen.  [A  new  enemy  of 
the  cultivation  of  grass  seed.] — Ugeskrift  for  Landmaend,  Ix, 
no.  43,  28th  October  1915,  pp.  594-596,  4  figs. 

During  the  summer  of  1915,  the  larvae  of  Luperina  (Ajximea)  testacea 
appeared  in  several  localities  in  Denmark  and  injured  grasses,  such  as 
Festuca  datior,  at  Boskilde  in  July,  oats  at  Lyngby  in  May,  and  DactyUs 
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glomerata  at  Stevns  in  September.  This  moth  has  only  been  reported 
as  doing  damage  once  previously,  viz.  in  the  Netherlands  on  TrUicum 
repens.  The  larva  lives  in  the  ground,  Uke  other  cut-worms, 
and  remains  hidden  during  the  day,  when  it  gnaws  the  roots ;  it 
appears  on  the  surface  during  the  night  and  injures  the  stems  of  the 
grass  immediately  above  the  surface  of  the  soil. 

There  seems  to  be  no  efEective  remedy  against  this  pest ;  as  it  feeds 
on  several  grasses,  as  well  as  on  cereals,  rotation  of  crops  is  consequently 
quite  useless.  It  is  not,  however,  advisable  to  utilise  the  injured  areas 
for  the  cultivation  of  grass  seed  until  after  an  interval  of  some  years. 
The  larvae  pupate  in  July,  and  the  moths  appear  in  August  and 
September.  The  eggs  are  probably  laid  in  the  soil,  and  the  young 
larvae  hibernate. 

Smith  (H.  E.).  The  Grasshopper  Outbreak  in  New  Mexico  during  the 
Summer  of  1918, — U.S.  Dept  Agric.,  Bur.  Entom.,  Washington, 
D.G.,  Bulletin  no.  293,  7th  October  1915, 12  pp. 

An  unusual  invasion  of  Dissosteira  hngipennis  occurred  in  the 
Pecos  Valley  of  New  Mexico  in  the  summer  of  1913.  The  insect  has. 
been  known  in  the  U.S.A.  since  1872,  especially  in  Colorado  and 
Kansas,  where  of  late  years  the  outbreaks  have  occasionally  been  very 
serious ;  it  is  now  known  in  most  of  the  Western  States.  In  New 
Jdexico  hatching  en  masse  began  in  the  first  week  of  May,  a  few 
adults  were  seen  on  4th  June  and  by  24th  June  the  majority  had 
become  adult ;  there  is  apparently  only  one  generation  in  the  year, 
oviposition  taking  place  late  in  August  or  early  in  September.  Kellogg 
stated  in  1892  that,  in  Kansas,  this  grasshopper  is  non-migratory> 
but  in  1913  from  4th  May  to  24th  June  droves  of  nymphs  travelled 
15  to  18  miles  in  a  north-easterly  direction  destroying  all  the  prairie 
grass  in  their  path.  The  species  is  gregarious  and  readily  attracted  by 
fights.  The  particular  outbreak  dealt  with  originated  in  a  huge  swarm 
of  adults  from  the  north,  which  settled  near  Elida,  New  Mexico,  at 
the  end  of  August  and  beginning  of  September.  The  swarm  moved  off 
to  a  chain  of  sandhills  8  to  10  miles  long,  running  north-east  and 
south-west  of  Elida  ;  the  young  hoppers  were  observed  on  4th  May, 
and  during  a  heavy  shower,  some  of  the  areas  of  the  breeding  groimd 
were  covered  6  inches  deep  with  them ;  a  few  egg-masses  were  laid 
on  hard  land.  This  species  has  a  preference  for  massing  together  and 
travelling  over  barren  areas  such  as  roadways,  footpaths,  railways, 
etc.  Droves  1  or  2  miles  long  and  moving  at  from  8  to  20  feet  per 
minute,  according  to  the  age  of  the  insects  were  commoif.  Adults 
fly  with  the  wind  if  it  be  strong,  but  generally  face  it  in  order  to  rise 
from  the  groimd  to  the  desired  altitude,  usually  30-40  feet;  they 
have  been  seen  to  alight  on  water  and  to  take  wing  again  easily  from 
it.  The  feeding  hours  are  generally  from  dawn  till  8  or  9  a.  m.  and 
again  from  3  to  4  p.m. ;  there  is  little  or  no  feeding  at  night.  The 
food-plants  most  favoured  are  grama  grass,  buffalo  grass,  mesquite 
grass,  maize,  kaflr  com  and  millet.  Millet  is  greatly  favoured,  sorghum 
being  less  attractive;  all  market-garden  plants  are  devoured  and 
even  Russian  thistle  {Salsola  tragus)  and  soapweed  (Chlorogalum 
jxnneridianum)  may  be  eaten  ;  lucerne  seems  to  be  unsuitable,  nymphs 
confined  on  it  in  a  cage  having  died,  apparently  from  starvation. 


Various  birds,  lizards,  toads  and  prairie-dogs  feed  on  the  insects. 
The  most  important  controlling  factor  is  the  fly,  Sarcophaga  Jcellyi,  Aid., 
which  deposits  its  minute  maggots  on  the  dorsum  of  the  pronotum  of 
the  freshly  moulted  nymphs ;  from  one  nymph,  6  individuals  of  the 
parasite  were  reared.  Larviposition  never  takes  place  on  a  moving 
nymph  or  flying  adult,  but  generally,  so  far  as  could  be  observed, 
after  the  nymphs  had  been  rendered  comatose  by  the  sting  of  the 
Sphegid  wasp,  Priononyx  atratay  Lep.  The  larvae  of  S,  heUyi  pupate 
from  half  an  inch  to  2  inches  below  the  surface  of  the  soil,  but 
probably  those  of  the  autumn,  hibernating  generation  enter  the 
soil  to  a  much  greater  depth.  There  are  several  generations  in  the 
year  and  there  were  certainly  two,  if  not  three,  from  early  in  May 
to  the  middle  of  July.  The  wasps  were  always  present  in 
large  numbers  among  the  hoppers,  and  though  the  females  sting 
several,  it  is  only  the  last  one  which  is  carried  off  to  the  burrow  and 
the  others  never  recover ;  the  hopper  is  very  rarely  able  to  resist  the 
attack,  though  it  may  attempt  to  do  so.  The  mode  of  construction 
of  the  burrows  is  described  in  detail  and  also  the  behaviour  of  a 
Bembecid  wasp,  Megastizus  unicinctus,  Say,  which  robs  Priononyx  of 
its  prey  after  it  has  been  placed  in  the  burrow  ;  the  chief  harm  done 
by  this  secondary  parasite  is  the  destruction  of  the  eggs  of  Priononyx, 
which  is  deliberate  and  effected  by  crushing  between  the  mandibles. 

Among  artificial  methods  of  control,  poisoned  bran  mash  is 
recommended,  consisting  of  wheat  bran  25  lb.,  Paris  green  1  lb., 
2  quarts  cheap  molasses  and  the  juices  of  the  finely  groimd  skin  and 
pulp  of  3  oranges  or  lemons ;  this  quantity  will  suffice  for  from  5  to 
10  acres,  if  sown  broadcast  before  dawn  in  strips  1  rod  apart.  The 
results  are  very  good,  as  many  as  75  hoppers  per  square  foot  having 
beencoimted  after  its  use.  Coarse,  flaked  bran  and  Paris  green 
containing  not  less  than  55  per  cent,  of  arsenic  should  be  used ; 
arsenate  of  lead  should  not  be  used.  So  far  as  the  author's 
observations  go,  the  result  is  equally  good  whether  oranges  or 
lemons  be  employed.  Though  no  trials  were  made,  as  the  nymphs 
are  voracious  feeders  on  horse  dung,  Criddle  miicture  would  probably 
be  equally  effective.  A  list  of  15  works  bearing  on  the  subject  is 
appended 


Apples  Affected  with  Woolly  Aphis. — Gardeners'  Chronicle,  London, 
Iviii,  no.  1509,  27th  November  1915,  p.  344. 

The  transplanting  of  apple  trees  infested  with  woolly  aphis  [Eriosoma 
hnigerum]  is  not  recommended.  Fimiigation  with  cyanide  does  not 
destroy  the  Aphids  which  shelter  in  crevices  of  the  bark,  nor  does  it 
affect  the  eggs.  The  best  method  is  to  spray  or  paint  the  trees  with 
lime-wash,  l|  cwt.  to  100  gals,  water.  The  lime  should  be  slaked  in 
the  orchard,  a  little  at  a  time,  and  applied  hot.  This  treatment  should 
kill  adults  and  eggs.  If  any  insects  appear  in  spring  or  summer,  the 
colonies  should  be  painted  once  a  week  with  crude  methylated  spirit. 
It  is  not  advisable  to  dress  the  land  with  flowers  of  sulphur,  as  a  heavy 
dressing  might  injure  young  trees. 


Gibson  (A.).  Loeust  control  work  in  Eastern  Canada  in  1915. — Agric. 
Gaz.  Canada,  Ottawa,  ii,  no.  10,  October  1915,  pp.  937-940, 2  figs. 

Young  locusts  began  to  appbar  in  noticeable  numbers  towards  the 
end  of  May.  In  Ontario  and  Quebec  the  insects  occurred  in  June  in 
exceptional  numbers,  the  chief  damage  being  done  by  Melanaplus 
cUlantis  (lesser  migratory  locust).  The  modified  Kansas  bait  formula 
was  used,  consisting  of : — Bran,  20  lb. ;  Paris  green,  IJ  lb. ;  molasses, 
2  quarts;  oranges,  3;  water,  2 J  gals.  The  farmers  of  St.  Etienne, 
Quebec,  co-operated  with  one  another  and  the  20,000  acres  of  this 
parish  were  treated  with  the  poison  bait  in  the  week  beginning  4th  June. 
When  the  author  visited  the  locality  on  23rd  June,  locusts  could  only 
be  seen  in  one  or  two  small  areas  owned  by  an  outside  corporation. 
The  farmers  appreciated  the  results  very  highly,  for  many  farms  had 
been  abandoned  owing  to  the  complete  devastation  caused  by  the 
locusts  in  previous  years.  Sandy  areas  that  had  been  reclaimed  had 
reverted  to  the  original  condition,  as  the  locusts  had  destroyed  all 
grasses  and  vegetation  which  kept  the  sand  from  drifting.  Old  pasture 
or  meadow  land  known  to  attract  locusts  for  oviposition  should  be 
ploughed  at  least  6  inches  deep  after  the  eggs  have  been  laid,  either 
in  late  autunm  or  in  spring  before  May. 

Nova  Scotia :  Notes. — Agric,  Gaz.  Canada,  Ottawa,  ii,  no.  10,  October 
1915,  pp.  977-978. 

Only  six  cases  of  San  Jos6  scale  [Aspidiotus  pemidosys]  have  been 
located  this  year  by  the  provincial  inspectors,  and  these  were  f oimd  on 
plants  imported  prior  to  the  inauguration  of  the  government  inspection 
of  nursery  importations  in  1912,  not  a  single  case  being  met  with 
on  subsequent  importations.  The  comparative  figures  are  very  striking. 
In  1912,  750  cases  were  discovered ;  in  1913,  64 ;  in  1914,  only  4, 
and  in  1915,  only  6  cases  to  date,  and  these  all  on  plants  imported 
prior  to  1912. 

Chbystal  (B.  N.).  Notes  on  Lithocolletis  gauUherieUa,  Wals.  (Leaf- 
miner  in  OauUheria  shaUon), — Proc,  Entom.  Soc,  British  Columbia, 
Victoria,  no.  6,  June  1915,  pp.  111-114,  1  fig. 

OauUheria  shallon,  a  shrub  which  is  plentiful  in  the  coast  r^on,  is 
attacked  by  the  leaf-miner  Phyllorycter  {LithocoUetis)  gavUherieUa.  The 
mines  occur  near  the  upper  side  of  the  leaf.  The  first  pupae  were 
collected  on  18th  July;  these  changed  to  adults  on  20th  and  21st 
July.  At  the  time  of  pupation  the  leaf  becomes  puckered  up  and  the 
pupa  is  found  attached  to  its  surface  by  a  thread.  A  later  brood 
hibernates  in  the  adult  stage.  The  larval  and  pupal  stages  are 
described. 

Mason  (C).    Report  of  the  Entomologist  for  the  year  ending  31st 

March    1916. — Dept.    Agric,    Nyasaland    Protectorate,    Zomba, 

Nyasaland,  29th  April  1915,  16  pp.    [Received  5th  November 

1915.] 

Beetles  of  several  families  were  observed  on  cotton.    The  Cetoniid, 

Plaesiorrhina  trivittata,  Sch.,  was  common  and  the  Chrysomelid,  Oolheca 

mutabUis,  Sahib.,  fed  on  the  leaves  early  in  the  season.    A  flea- beetle 

which  occurred  in  December  and  January  on  the  leaves  of  peas,  maize 


and  ground-nuts,  appeared  later  on  cotton,  damaging  the  leaves  and 
bolls.  The  weevil,  Apion  armipes,  Wagn.,  was  less  abundant  than  in 
previous  years.  The  larva  rings  the  bush  about  one  inch  above  the 
ground,  causing  the  leaves  above  to  turn  red.  Termites  invariably 
complete  the  destruction  of  the  plant ;  attacked  plants  should  be  cut 
out  and  burned. 

Of  the  Lepidoptera,  Diparopsis  castanea,  Hmp.,  (red  boll-worm), 
is  at  present  the  most  serious  pest  of  cotton  in  Nyasaland. 
The  duration  of  the  stages  in  the  life-history  observed  in  1914-15 
were: — ^Egg-stage,  2-5  days;  larval,  23-38  days;  pupal,  13-49 
days.  The  eggs  are  laid  singly  on  young  shoots.  The  larvae  feed 
for  some  days  on  the  outside  of  the  boll  or  on  the  bracts,  then 
enter  the  boU  and  complete  the  larval  stage.  Pupation  takes  place 
in  the  soil.  Wild  Malvaceae  are  probably  the  native  food-plants. 
A  predaceous  wasp  and  a  bacterial  disease  have  been  recorded,  but  no 
Hyinenopterous  parasite  of  this  species  was  found.  A  single  Tachinid 
fly  was  reared  from  several  himdred  larvae.  Hand-picking  early  in 
the  season  and  frequent  hoeing  are  recommended.  Chloridea  obsoletat  F., 
appears  to  be  increasing  in  importance  in  the  Protectorate.  Its 
omnivorous  habits,  great  fecundity  and  apparent  freedom  from 
parasites  are  all  favourable  to  its  increase.  The  egg-stage  occupies 
from  6  to  10  days,  the  larval,  from  18  to  35,  the  pupal,  from  15  to  25 
days.  The  second  brood,  occurring  at  the  end  of  February  and  in 
March,  is  the  most  destructive.  The  marked  preference  shown  for 
the  chick  pea  indicates  that  a  trial  of  this  plant  as  a  trap-crop  is 
advisable.  Prodenia  litura,  F.,  was  abimdant  in  February  and  March. 
Earias  insvlana,  Boisd.,  is  generally  distributed.  The  following 
extremes  in  the  life-cycle  were  observed: — Egg-stage,  4-8  days; 
larval,  16-28  days ;  pupal,  14-19  days.  The  most  serious  damage 
occurred  in  December  and  January,  when  the  cotton  was  about  8  inches 
high.  Infestation  was  most  severe  in  low-lying  districts,  possibly  owing 
to  the  absence  of  natural  controls.  The  food-plants  noted  were 
HibiscuSy  mulberry,  and  Eriodendran.  The  only  parasite  observed  was 
a  Braconid,  perhaps  a  species  of  Rhogas.  Sylepta  derogata,  F.,  was 
abundant  at  the  south-west  end  of  Lake  Nyasa,  especially  during 
March.  The  durations  of  the  stages  of  this  leaf-roller  are: — 
Egg-stage,  3-6  days ;  larval,  17-29  days ;  pupal,  6-18  days.  Two 
Chalcid  parasites  have  been  reared  from  it.  In  the  Shir6  Highlands 
two  small  Braconids  occurred  in  about  1  per  cent,  of  the  larvae  and  a 
predaceous  Eumenid  wasp  is  known  to  attack  them.  Tortrix  sp. 
(cotton  shoot  Webber)  occurred  in  January  and  the  second  brood  m 
March.  The  leading  shoot  was  usually  attacked,  the  larvae  feeding 
on  the  young  leaves,  unopened  flowers  and  boUs,  frequently  gnawing 
the  stem  and  so  causing  the  shoot  to  curl.  The  larval  stage  is  about 
28  days,  the  pupal,  8-11  days.  For  Tortrix  and  Sylepta,  hand-picking 
is  recommended.  Acrocercops  bifasdata,  Wlsm.  (cotton  leaf-miner) 
was  abundant  on  a  plot  of  late-planted  cotton.  This  insect  was  also 
reported  on  the  low-lying  river  plantations  and  may  be  a  pest  of  some 
importance.  The  eggs  are  laid  on  the  imder  surface  of  the  leaf.  The 
larvae  penetrate  the  tissues,  where  they  remain  until  mature.  Pupation 
takes  place  on  the  outside  of  the  leaf  or  stem,  occasionally  on  the  surface 
of  the  soil  at  the  base  of  the  host  plant.  The  larval  stage  lasts  from 
25  to  32  days,  the  pupal,  from  5  to  7  days.   No  parasites  or  predaceous 
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enemies  are  known.  The  following  Lepidoptera  were  also  observed 
on  cotton : — Hypolimnas  misippus,  L.,  CatopsUia  sp.,  Acontia  graeUsii, 
Feisth.,  Ophiusa  sp.,  Anomis  erosa,  Hb.,  and  several  Noctuidae. 

Among  the  Rhynchota,  three  species  of  cotton-stainers  are  well- 
known  in  the  Protectorate,  viz. — Dysdercus  nigrofasciatuSy  Stal, 
D,  intermedius,  Dist.,  and  Oxycarenus  ?  hyalinipennis,  Costa.  Dysdercus 
spp.  were  prevalent  from  October  to  March.  The  native  food-plants  are 
probably  Hibiscus  and  other  Malvaceae.  Eggs  are  laid  in  rubbish 
or  in  cracks  in  the  soil.  The  egg-stage  of  D.  intermediiLS  lasts  from 
12  to  18  days.  The  larvae  suck  the  plant-juices  or  the  seeds  in  the 
bolls.  Reproduction  can  be  delayed  for  a  long  time  when  food  is 
scarce.  A  Tachinid  parasite  of  D,  intermediiis  is  known.  A  Reduviid 
bug  [Phonodonvs  nigrofasdaius,  Stal]  is  predaceous  on  both  species. 
Small  heaps  of  cotton-seed  are  excellent  traps.  The  use  of 
cotton-seed  as  manure  is  largely  responsible  for  early  broods  in 
November  and  December.  WeU-rotted  seed  apparently  does  not 
attract  the  insects.  0.  ?  hyalinipennis  was  abiindant  late  in 
the  season.  The  Coreid  bug,  Anoplocnemis  curvipes,  F.,  was 
important  during  January  and  February,  causing  the  death  of 
numerous  young  shoots.  Eggs  and  n)maphs,  probably  of  this  species, 
were  found  in  abimdance  on  cotton  plants  and  in  all  probability  the 
whole  life-cycle  is  passed  there.  Other  food-plants  observed  were  sun- 
flower, Dahlia,  Hibiscus,  mango,  Ficus,  Brachystegia,  mahogany  and 
wild  Leguminosae.  Membracidae,  Jassidae,  Aphis  gossypii  and 
Aphis  sp.  were  also  observed  on  cotton. 

No  very  serious  pest  of  tobacco  was  reported.  Prodenia  lilura,  F., 
was  present  in  some  localities,  three  broods  being  observed  up  to  the 
end  of  March.  The  larvae  also  occurred  on  cotton,  sunflower,  mustard, 
maize,  etc.  Natural  control  is  apparently  slight.  One  Hjnnenopteron 
was  bred  from  a  larva  on  cotton  in  January.  In  March  a  few  speci- 
mens of  the  Ichneumon,  Metopius  discolor,  Tosq.,  were  reared.  The 
larvae  in  tobacco  fields  are  eaten  in  considerable  numbers  by  crows. 
In  nurseries,  spraying  with  lead  arsenate  or  hand-picking  the  egg- 
masses  are  effective  control  measures.  Observations  in  Nyasaland 
have  shown  that  the  larvae  feed  during  the  day  and  hand-picking 
can  thus  be  performed  at  any  time.  PlUhorimaea  hdiopa,  IjOW.  (tobacco 
stem  caterpillar),  Lasioderma  serricorne,  F.,  cut-worms  and  Hippotion 
celerio,  L.,  were  recorded  on  tobacco  in  some  situations. 

Maize  was  chiefly  attacked  by  borers  of  several  species,  though 
damage  to  the  leaf,  cob  and  tassel  also  occurred.  The  Noctuid, 
Busseola  fusca,  Hmp.,  deposits  its  eggs  on  the  young  shoots.  The 
larvae  feed  first  on  the  leaves  and  then  bore  down  the  stem.  This 
insect  can  be  largely  controlled  by  topping  as  soon  as  the  damage  to 
the  young  leaves  is  observed.  A  Cerambycid  beetle  was  also  a  conmion 
borer  of  maize.  The  cob  was  attacked  by  Chloridea  obsoleta,  Cirphis 
loreyiy  Eublemma  sp.,  a  Tineid  and  two  Pyralids.  Cahndra  oryzae, 
L.  (rice  weevil)  was  abundant  on  ripening  cobs  in  March.  Individual 
cobs  with  short  sheaths  appeared  to  be  more  affected  by  insects  than 
those  with  a  long  sheath.  The  latter  type  should  therefore  be  chosen 
in  seed  selection.  Various  Arcthdae  and  l4YMANTRin)AE  injured 
the  cob  and  leaves.  Termites  were  present  in  some  isolated  patches 
of  maize.  A  Fulgorid,  an  Aphid  and  the  ear-wig,  Diaperasticus 
(Elaunon)  erythrocephalus  caused  minor  damage. 


All  maize  pests,  with  the  exception  of  cob  and  tiassel  insects,  also 
attacked  broom-corn  (sorghum)  severely.  An  Acalyptrate  Muscid 
appeared  early  in  the  season,  injuring  the  growing  point,  about  79 
per  cent,  of  the  growing  shoots  being  destroyed  by  the  first  brood. 
Wheat,  barley,  oats  and  rye  were  severely  injured  by  termites.  Grass- 
hoppers were  reported  as  serious  pests  of  wheat  in  the  Fort  Johnston 
district ;  various  Gantharidae  attacked  the  anthers. 

Among  the  minor  crops,  mustard  and  other  Gruciferae  were  damaged 
by  the  larvae  of  a  species  of  AthaUay  PltdeUa  macuUpenniSy  Gurt.,  and 
Laphygma  {Caradrina)  exiguay  Hb.  Chloridea  sp.,  a  Pyralid,  and 
Anopiocnemis  curvipeSy  F.,  were  present  on  sunflowers.  This  plant 
should  prove  useful  as  a  trap-crop  for  A.  curvipeSy  when  the  latter 
occurs  on  cotton.  Chloridea  obsolda  and  Prodenia  were  recorded  on 
hemp.  Ootheca  miUabiliSy  Sahib.,  was  the  most  serious  pest  of  peas 
and  beans.  Stored  grain  suffered  from  most  cosmopolitan  grain 
insects,  except  Calandra  granaria.  Ground-nuts  were  severely  injured 
by  Pyralid  larvae  [Ephestia  elutella],  there  being  several  broods  during 
the  season.  This  species  was  parasitised  by  a  Braconid.  Mango, 
peach  and  pineapple  were  affected  a  few  days  before  ripening  by 
Drosophilidae.  Peaches  at  the  end  of  the  season  were  attacked  by 
Cetoniidae  one  of  which,  Plaesiorrhina  trivittatay  Sch.,  has  a  second 
brood  in  March  which  injures  cotton,  while  the  second  brood  of  two 
other  species  feeds  on  a  wild  Gomposite,  as  well  as  on  cotton-bolls. 
A  boring  Lepidopterous  larva  was  common  in  ripening  peaches  in  the 
Mlanje  district.  Mulberry  was  attacked  by  two  scale-insects,  of  which 
AuUicaspis  {Diaspis)  perdagona,  Targ.,  was  of  importance.  Aphis  dtriy 
Ashm.,  occurred  on  lemons  in  some  localities.  Papilio  demodocuSy  Esp., 
was  abundant  from  October  to  March  in  the  southern  portions  of  the 
Protectorate.  The  caterpillar  is  parasitised  by  a  Braconid.  It  can  be 
readily  controlled  by  hand-piclang.  The  most  important  pests  of 
mahogany  were  Heteronygmia  leucogynay  Hmp.,  and  Musmdia 
albipartaliSy  Hmp.  [see  this  RevieWy  Ser.  A,  ii,  p.  340].  Psylla  was 
recorded  on  nursery  stock.  ArUhores  ImconotuSy  Pasc.  (grey  borer) 
was  prevalent  in  old  coffee  plantations  from  November  until  January. 
HUnscus  was  attacked  by  many  cotton  pests,  including  Earias  sp., 
Dysderciis  irUermeditis,  etc.  The  most  serious  pest  was  the  Buprestid, 
Pseudagrilus  splendidiiSy  Gastn.  The  larva  of  this  species  bores  into 
the  stem  and  twigs  of  Hibiscus,  and  in  the  case  of  young  plants  may 
bore  the  tap-root.  The  larvae  reach  maturity  in  8  weeks.  The  pupal 
stage  lasts  30  days.  The  first  brood  was  observed  in  November,  the 
second  in  February  and  March.  Affected  twigs  should  be  removed 
below  the  point  of  attack,  while  badly  infested  plants  should  be  pulled 
up  and  burnt. 

Dash  (J.  S.).  Report  on  Entomological  and  Mycological  Work. — Rept. 
DepL  Agric.y  Barbados  for  1913-14,  Barbados,  1915,  pp.  37-43. 
[Received  2nd  November  1915.] 

The  largest  consignment  of  cotton  seed  ever  imported,  which 
consisted  of  4,881  bags  from  Colombia,  was  fumigated  by  the  Clayton 
method  with  sulphur  dioxide;  fragments  of  what  appeared  to  be 
portions  of  cotton-stainers  were  found  in  some  of  the  bags  opened, 
but  no  living  insects.  Phytalus  sniithi  was  observed  to  be  on  the 
increase  and  there  was  a  more  or  less  corresponding  diminution  in 
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numbers  of  its  Scoliid  parasite,  Tiphia  parallela ;  efforts  are  being^ 
made  to  propagate  the  latter  in  various  parts  of  the  island.  Grubs 
of  Diaprepes  (Mreviatus  have  been  found  3  feet  below  the  surface  in 
moist  clay.  The  grubs  leave  the  cane  roots,  when  they  begin  to  dry 
after  the  cane  is  cut,  in  search  of  moisture.  Unless  therefore,  as  has 
been  insisted  on  before,  the  roots  are  removed  as  soon  as  the  cane  is 
cut,  the  grubs  will  not  be  removed  with  them.  It  is  now  clearly  proved 
that  the  life  of  the  grub  may  extend  to  300  days  and  rotation  is 
suggested,  but  as  the  grubs  also  attack  cotton  ana  sweet  potato,  the 
question  of  a  suitable  crop  requires  further  consideration. 

In  the  field  the  pupal  stase  is  very  short.  The  collection  of  beetles, 
and  egg-masses  b^  Lnd  it  bein.  steadily  carried  on.  and  though 
rather  costly,  the  results  obtained  justify  the  expense ;  the  price  is 
arranged  according  to  prevalence,  so  that  a  reasonable  wage  may  be 
earned.  No  effective  parasites  have  been  discovered.  A  few  examples 
of  Exophthalmus  esuriens  have  been  found  feeding  on  Agave ;  this  is^ 
the  first  record  for  Barbados.  Other  pests  of  sugar-cane,  Diatraea 
saocharaliSy  Sphenophorus  sericeus,  Pseudococciis  calceolariae  and 
P.  sacchan,  were  not  more  numerous  than  usual.  Termites  did  great 
damage  on  one  estate.  .Bed  spiders  attacked  sweet  potatoes  and 
Laphygma  fiugiperda  was  the  oiJy  serious  pest  of  maize ;  corn  meal 
poisoned  with  Paris  green  dropped  into  the  middle  of  the  rolled  up 
leaves  of  young  plants  was  a  useful  remedy.  A  species  of  Mytila^pis 
was  collected  from  cassava.  Lime-sulphur  paint  has  been  used  with 
marked  success  against  Chianaspis  citri ;  the  formula  is  as  follows : 
Sulphur  2  lb.,  unslaked  lime  1  lb.,  water  2  gallons,  boiled  for  an  hour 
and  a  half ;  3  lb.  more  lime  is  then  added  and  the  mixture  boiled  again 
for  half  an  hour,  and  made  up  to  2  gallons ;  sufficient  flour  or  fine 
clay  must  be  added  to  make  it  of  the  consistency  of  thin  paint ;  it  is 
applied  with  a  brush.  This  paint  not  only  kills  the  scales,  but  has  a 
very  cleansing  effect  on  the  trees. 

Stratford  (6.).  Tests  of  Spraying-Compounds :  Lime-Sulphur.— Jf. 
Agric.y  WeUington,  N,Z.,  xi,  no.  3,  20th  September  1915,  pp.  243* 
247.    [Received  15th  November  1915.] 

This  is  a  report  on  the  tests  made  in  the  Nelson  district  and  continues, 
a  previous  article  on  the  testing  of  lime-sulphur  [see  this  Review, 
Ser.  A,  iii,  p.  736].  The  results  are  shown  in  a  series  of  tables.  Strengths, 
of  1  to  60,  1  to  80  and  1  to  100  were  used ;  one  of  the  brands  tested 
was  33^  B6.  and  another  23^  B6.  While  some  apple  trees  will  stand  a 
much  stronger  spray  than  others,  tender  varieties  such  as  Jonathan 
and  Cox's  Orange  Pippin  are  very  susceptible  to  injury.  It  is  therefore 
better  to  take  the  strength  of  1  to  80  as  a  standard  and  even  sprajdngs 
of  1  to  100  have  given  excellent  results.  In  the  course  of  spraying 
pear  trees,  it  was  noticed  that  while  the  trees  were  quite  clean  and 
healthy  after  two  applications,  the  third  one  scorched  the  foliage 
considerably. 

BiOHARDs  (P.  B ).    Methods  and  Materiab  for  the  Control  of  Insect 

Pests.  Part  VII. — Agric,  Bvll.y  Fed,  Malay  States,  Kuala  Lumpur^ 

iii,  -no.  11,  August  1915,  pp.  429-436.    [Received  19th  November 

1915.] 

This  paper  deals  with  resin  compounds,  kerosene  emulsions  and 

sanitary  fluids,  and  their  use  as  contact  poisons.    For  the  preparation 
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in  small  quantities  of  resin  compounds,  the  following  methods  are 
recommended.  (1)  To  a  boiling  solution  of  1  lb.  washing  soda  in  1  gal. 
water,  2  lb.  powdered  resin  is  added.  Boiling  is  continued  for  15  or 
30  minutes  or  until  the  liquid  becomes  clear.  The  stock  solution  is 
diluted  10  times  before  use.  (2)  For  preparation  on  a  large  scale, 
caustic  soda  is  substituted  for  washii^  soda.  Pure  caustic  soda, 
30  parts,  is  dissolved  in  900  parts  of  water,  and  to  the  heated  solution 
is  added  180  parts  resin.  Upon  cooling  the  resin  soap  separates  out 
as  a  yellow,  pasty  mass.  The  latter  may  be  stored  in  this  state,  or 
dried  at  a  temperature  of  100*^  C.  and  reduced  to  powder.  The  dried 
soap  is  very  soluble  in  water.  The  solution  gives  a  wash  of  great 
adhesiveness.  On  exposure  to  air,  combination  with  carbon  dioxide 
takes  place,  resulting  in  the  formation  of  sodium  carbonate  and  resin. 
The  compound  is  an  excellent  one  for  use  against  Aphids  and  other 
small  insects  which  are  not  protected  by  hairs  or  wax.  For  Aphids, 
a  strength  of  1  lb.  of  resin  in  from  8  to  12  gals,  wash  is  sufficient ;  for 
scale-insects  1  lb.  to  5  or  6  gals,  should  be  used.  The  ant,  Oecophylla 
stnaragdina,  which  is  often  associated  with  the  attacks  of  green 
scale  {Coccus  viridis)  on  cofEee,  may  be  greatly  reduced  in  numbers  by 
spraying  thoroughly  during  dull  weather  or  in  the  morning  or  evening. 
Scale-insects  should  be  treated  in  the  early  njmaphal  stage.  The 
compound  can  be  mixed  with  lead  arsenate  or  Paris  green  and  adds 
to  the  adhesiveness  of  these  materials.  (3)  Kesin  and  fish-oil  soap  is  pre- 
pared by  adding  J  pt.  fish-pil  to  a  boiling  solution  of  J  lb.  caustic  soda, 
1  gal.  water  and  3  lb.  resin.  This  wash  can  be  used  against  the  above 
insects  as  well  as  against  wax  scales  and  mealy  bugs.  ^ 

The  standard  formula  for  the  preparation  of  kerosene  emulsion  is  : 
^  lb.  soap,  1  gal.  water,  2  gals,  kerosene.  For  use  in  Malaya,  the 
wash  should  be  diluted  until  it  contains  from  5  to  8  per  cent,  of  kerosene. 
A  simple  method  for  the  preparation  of  small  quantities  of  emulsion 
consists  of  mixing  together  by  hand,  1  lb.  soap  with  as  much  kerosene 
as  will  be  absorbed  by  the  soap,  and  diluting  with  20  to  25  parts  water 
for  each  part  of  kerosene  used.  Crude  oil  emulsion,  as  obtained 
commercially,  contains  80  per  cent,  crude  oil  and  20  per  cent,  whale-oil 
soap.  It  is  diluted  with  from  45  to  90  volumes  of  water  before  use. 
Two  applications  are  necessary  against  Aphids,  mealy  bugs,  and 
thrips.  Sanitary  fluids,  consisting  of  creosote  oil,  phenol,  or  cresol 
emidsion,  can  be  used  against  Aphids,  soft  scale-insects  and  mealy 
bugs,  at  a  strength  of  1  part  to  100  parts  water. 


Loeust  destruction.— ZHV.  Entom,,  Dept.  Agric.,  Union  S.  Africa^ 
Pretoria,  Bull.  no.  75,  1915,  8  pp.  [Received  15th  December, 
1915]. 

The  locust  law  of  the  Union  of  S.  Africa  provides  that  whenever 
locusts  deposit  their  eggs,  or  hoppers  appear  upon  any  land,  the 
occupier  must  immediately  notify  the  nearest  Government  official. 
The  occupier  is  also  required  to  destroy  the  hoppers  immediately, 
and  he  is  forbidden  to  drive  them  from  his  land  on  to  that  of  a  neighbour, 
unless  his  growing  crops  are  threatened ;  even  then  they  must  be 
destroyed  if  possible,  and  on  no  account  may  the  growing  crops  of 
the  neighbour  be  endangered.    Materials  for  control  are  supplied  free 
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by  the  authorities.  Directions  are  given  upon  the  drums  for  diluting 
and  using  the  poison  concentrate,  which  is  poisonous  to  all  plants. 
It  may  be  used  as  a  spray  or  as  a  bait.  Other  methods  of  locust 
destruction,  such  as  the  use  of  paraffin  oil  and  dips,  burning,  trampUng, 
heating,  screens  and  trenches  and  trapping,  are  briefly  outlined. 

Thompson  (R.  L.).  Sunheat  v.  Weevfls. — Rhodesia  Agric,  JI.,  Salisbury, 
xii,  no.  5,  October  1915,  pp.  653-656. 

The  importance  of  Calandra  oryzae  (rice  weevil)  as  a  pest  of  maize, 
wheat,  rice,  etc.,  may  be  estimated  from  the  fact  that  in  a  recent 
count  1  lb.  of  infested  wheat  contained  561  Calandra,  but  only  39 
specimens  of  other  species  of  irrain-eating  beetles.  The  usual  remedy 
/y  fumigation  with  Lbon  bisVde  Z  certain  disadvantages,  sui 
as  the  local  price  of  material  and  the  fact  that  as  the  eggs  are  resistant, 
so  that  several  fumigations  may  be  necessary.  An  alternative  method  is 
the  emplojnnent  of  heat.  Recent  investigations  in  America  have  shown 
that  the  weevils  cannot  stand  a  temperature  of  119°  F.  for  more  than 
two  or  three  minutes.  Observations  were  made  by  the  author  during 
April  1915,  relative  to  the  efiEect  of  the  sun  on  the  rice  weevils. 
Infested  grains  were  spread  out  in  a  single  layer  on  sail-cloth  heated 
by  the  sun  to  115°  or  116°  F.,  for  periods  up  to  two  hours.  The 
grains  were  sealed  in  glass  tubes  and  examined  five  months  later. 
In  many  cases  no  weevils  were  found. 

Ballard  (£.).  Mango-Hopper  Control  Experiments.— ^^io.  J{.,  India, 
Calcutta,  X,  no.  4,  October  1915,  pp.  395-398,  1  table. 

Experiments  in  the  control  of  the  Jassid,  Idiocerus  niveosparsus 
(mango-hopper)  were  carried  out  in  1913  and  again  in  December  1914. 
In  the  second  instance,  at  Varagambady,  55  trees  were  selected  for 
experiment.  When  badly  attacked,  the  trees  are  covered  with  a  sticky 
secretion,  the  flower-shoots  blacken  and  wither  and  no  fruit  is  set. 
A  severe  attack  causes  the  total  loss  of  the  crop  and  greatly  diminishes 
the  vitality  of  the  trees.  The  eggs  are  laid  in  slits  made  in  the  young 
leaves  and  flower-shoots.  The  young  hoppers,  upon  emerging,  feed 
at  once  on  the  leaf  or  flower-shoot.  The  latter  either  becomes  incapable 
of  producing  fully  formed  fruit  or  dries  up  completely.  As  the  adults 
are  very  active  and  are  unharmed  by  sprays,  it  was  decided  to  spray 
directly  the  young  shoots  were  formed  so  as  to  kill  the  nymphs.  (>ude 
oil  emulsion  was  used  at  the  rate  of  1  lb.  to  10  gals,  water.  Sprajdng 
was  performed  every  10  days  at  first  and  later  every  8  days  from 
December  to  the  end  of  March.  Towards  the  end  of  this  period,  fish-oil 
soap  was  substituted  for  crude  oil  emulsion  and  proved  of  greater 
value.  The  cost  of  spraying  averaged  about  8d.  a  tree.  The  number 
of  fruits  from  the  sprayed  trees  was  2,044,  compared  with  642  from 
unsprayed  trees.    There  is  thus  little  doubt  that  spraying  is  profitable. 

Rao  (Y.  R.).    Helopeltis  antonii  as  a  Pest  of  Nim  Trees. — Agric.  Jl. 
of  India,  Calcutta,  x,  no.  4,  October  1915,  pp,  412-416. 

Melia  azadirachta  (nim  tree)  in  Coimbatore  is  frequently  attacked 
by  the  Capsid  bug,  HelopeUis  antonii.  Injury  occurs  especially  from 
December  to  Febniary,  when  the  attacked  twigs  wither.    In  a  severe 
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case  a  whole  branch  may  be  killed.  The  eggs  of  the  bug  are  placed  in 
punctures  in  young  twigs.  Usually  two  are  found  together ;  about 
50  eggs  are  laid  by  a  single  female  under  natural  conditions.  Eggs 
deposited  on  6th  April  1915  took  six  days  to  hatch.  The  young  nymph 
sucks  the  sap  from  the  shoot,  and  where  the  proboscis  pierces  the  bark, 
the  yoTing  tissues  in  the  neighbourhood  are  killed  and  a  discoloured 
patch  formed.  A  poisonous  secretion  is  probably  injected  into  the 
tissues  through  the  proboscis,  since  the  damage  done  to  the  shoots 
is  out  of  proportion  either  to  the  size  of  the  bugs  or  to  their  numbers. 
At  Coimbatore,  mahogany  and  guava  are  also  attacked  to  a  slight 
extent.  In  Ceylon,  this  insect  has  been  recorded  on  tea,  cacao  and 
chinchona.  The  leaves  of  nim  trees  are  shed  at  the  beginning  of 
March  and  the  new  shoots  in  April  are  attacked  by  a  second  generation 
of  bugs.    No  further  injury  occurs  until  October. 

As  a  remedial  measure,  spraying  with  a  contact  poison  is  useful 
against  the  nymphs  attacking  small  trees.  The  spray  should  be  applied 
as  soon  as  the  first  cases  of  wilt  are  noticed.  In  the  case  of  large  trees, 
the  cost  of  spraying  would  render  the  treatment  prohibitive. 

Rutherford  (A.).  Notes  on  Ceylon  Coecidae. — Spolia  Zeylanica^ 
Colombo,  X,  no.  37,  October  1915,  pp.  103-115. 

The  following  species  of  Coccidae  are  recorded : — Ischnaspis 
longirostris,  Sign.,  on  Graptophyllum  hortensis  ;  FrogattieUa  penicillata, 
Gr. ;  ChrysomphaliLS  dstuUndes,  Gr. ;  Chionaspis  (?)  subcorticalis,  Gr., 
under  the  bark  of  Artocarpus  integrifolia ;  Asjridiotus  (?)  cuculus,  Gr., 
on  twigs  of  Mesuafenea ;  Parlatoria  pergandii,  var.  phyllanthi,  Gr., 
on  Diospyros  ebenum ;  Diaspis  boisduvalii.  Sign.,  on  an  orchid  ; 
Aspidiotus  (?)  orientalis,  Newst.,  on  leaves  of  Idmonia  alata ;  Chrysom- 
phahis  rossi,  Mask.,  on  Cycas  sp. ;  Chrysomphalus  aurantii,  Mask.,  on 
Moms  sp. ;  Psef/daonidia  trilobitiformis,  Gr.,  on  Peddeia  africana ; 
Aonidia  perplexa,  Gr. ;  Anionina  sp. ;  MorganeUa  maskeUi,  Ckll.,  on 
Moms  sp.,  Cinnamonium  zeylanica  and  Brousonettia  papyrifera ; 
Aulacaspis  barberi,  Gr.,  on  LorarUhus  sp. ;  Eriococcus  (?)  araucariae 
Mask.,  on  Araiuxiria  cookii ;  Aspidiotus  hederae,  Vail.,  on  Artocarpus 
integiifolia ;  Proioptdvinaria  hngivalvata,  Gr.,  on  Gardenia  latifolia ; 
Pseudoparlatoria  parlatarioides,  Comst.,  on  guava ;  Chionaspi^ 
simplex,  Gr.,  under  the  leaf -sheaths  of  bamboo ;  C,  herbae,  Gr.,  on 
Panicum  sp. ;  and  Fiorinia  fioriniae,  Targ.,  on  Cupressus  sp.,  Turpinia 
sp.,  Walsura  piscidia,  and  Eugenia  sp. 

Headleb  (T.  J.).  Report  of  the  Entomologist. — Rept.  Entom.  Dept., 
New  Jersey  Agric.  CoU.  Expt.  Sta.,  for  1914,  Paterson,  1915, 
pp.  339-360. 

Typhlocyba  comes,  Say  (grape  leaf-hopper)  was  abundant  in  the 
southern  parts  of  the  State  during  August  and  September  1915. 
PsyUa  pyricola,  Forst.  (pear  psylla)  was  present  in  various  localities. 
The  hibernation  of  this  insect  may  be  prevented  by  scraping  all  rough 
bark  from  the  trunks  and  larger  branches.  During  warm  periods  in 
November  and  December,  adults  which  emerge  from  shelter  may  be 
destroyed  by  a  nicotine  spray.  In  badly  infested  orchards,  autumn 
spraying,  delayed  winter  spraying  with  lime-sulphur  and  again  when 
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the  blossoms  fall,  are  recommended.  Aphis  pomi  (malt)  and  Eriosoma 
(Schizoneura)  lanigerum  were  abundant.  Lepidosaphes  uhni  (oyster- 
shell  scale)  appeared  in  increasing  numbers  and  was  abundant  on 
birch,  poplar  and  walnut.  Lygidea  mendax,  Reut.  (false  apple  red-bug) 
occurred  in  various  orchards  inNew Brunswick.  Epttrix  cucumeriSy'HATi, 
(potato  flea-beetle)  was  the  most  serious  pest  of  the  year,  attacking 
both  first  and  second  crops  of  potatoes.  Other  injurious  insects 
recorded  were: — The  Scarabaeid,  Macrodactylus  subspinosus,  F. 
(rose-bug).  May  beetles,  Anthonomus  signatus,  Say  (strawberry  weevil), 
Pissodes  strobi,  Peck  (white  pine  weevil),  Scolytus  quadrispinosus,  Say 
(hickory  bark  beetle),  the  weevil,  Eucactojlhagus  graphipterus, 
CJhampion,  Cirphis  (Leucania)  unipuncta,  BDaw.  (army  worm), 
Malacosoma  americana,  F.  (apple-tree  tent  caterpillar),  Eriopus 
floridensis,  Guen.  (Florida  fern  caterpillar),  Iridomyrmex  humUis,  Miyr 
(Argentine  ant),  the  Cecidomyid,  Lasioptera  vitis  and  the  Syrphid, 
Merodon  equesiris,  L.  (narcissus  fly). 

Experiments  against  the  peach  borer  [Aegeria  exUiosa]  showed  that 
soft  afiphaltum  gave  the  best  results,  because  it  withstood  the  weather 
for  a  complete  season  and  allowed  borers  to  penetrate  only  below  its 
lower  edge.  Observations  on  combining  nicotine  with  ordinary 
i3pra}dng  mixtures  showed  that  nicotine  preparations  can  be  added  to 
lead  arsenate,  Bordeaux  mixture,  etc.,  without  the  formation  of  a 
serious  precipitate  and  without  any  apparent  detriment  to  the  nicotine. 
Work  on  potato  spraying  and  dusting  against  Epitrix  cueumeris  was 
continued  during  the  year. 

LoTER  (N.).  Boite  &  raisin.  [A  protective  cover  for  growing  grapes.] 
— Bull  Soc.  Nat,  Acdimat.y  Paris,  Ixii,  no.  8,  August  1915, 
pp.  250-253,  3  figs. 

Instead  of  paper  bags,  M.  Debreuil  has  for  the  past  20  years  used  a 
cylindrical  box  of  wire  gauze  for  the  purpose  of  protecting  growing 
grapes.  The  construction  of  these  cages  is  described.  Each  cage  costs 
about  2|<2.,  and  besides  being  lasting,  it  favours  the  perfect  ripening 
of  the  fruit  far  better  than  a  paper  bag.  A  wire  fastened  to  one  of  the 
wooden  strips  which  form  the  opening  of  the  box,  enables  the  cage 
to  be  suspended  so  as  not  to  press  on  the  grapes. 

d'Hi:RBLLB  (M.  F.).  Sur  le  ProcM6  biologique  de  Destruetion  des 
Sauterelles.  [The  biological  method  for  the  destruction  of  Locusts.] 
— C.  R.  hebdom.  Acad.  Sci.,  Paris,  clxi,  no.  17, 26th  October  1915, 
pp.  603-505. 

The  control  of  locusts  and  grasshoppers  by  means  of  CoccobadUus 
ocridiorum  has  been  successful  in  Mexico  in  1910  and  in  Tunis  in  1915. 
The  virulence  of  the  CoccobadUus  decreases  rapidly  in  cultures  and  the 
use  of  a  virus  insufficiently  exalted  may  give  results  which  are  opposed 
to  those  desired.  The  exaltation  of  the  virulence  may  be  produced  by 
passage  through  a  series  of  locusts.  In  Schistocerca,  in  which  incubation 
only  lasts  a  month,  this  can  be  done  by  using  adults  which  have  just 
deposited  eggs  and  the  inoculation  of  yoimg  forms  can  be  effected 
at  the  time  of  hatching.  In  Dodostaurus  {Stauronotus),  in  which 
incubation  lasts  8  or  9  months,  adults  cannot  be  used,  and  the  young 
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hoppers  must  have  attained  a  certain  size  before  beginning  laboratory 
operations.  During  the  summer  of  1915,  an  epizootic  destroyed  in  a 
few  hours  a  swarm  of  young  hoppers  near  Sidi-Bou-Baker  in  Tunis. 
Infestation  had  been  carried  out  3  weeks  before,  about  20  kilometres 
further  south.  To  determine  whether  this  epizootic  had  been  brought 
about  by  the  passage  of  infested  swarms,  dead  individuals  were 
collected,  pulverised  in  water,  and  the  latter  injected  into  healthy 
insects.  Although  the  dead  insects  had  been  exposed  to  the  sun  for 
five  days  before  collection,  the  death  of  inoculated  insects  occurred  in 
four  hours.  Further  experiments  with  the  bodies  of  locusts  preserved  in 
A  sealed  tube  for  two  years  showed  that  the  Coccobadllus  was  virulent 
and  caused  the  death  of  healthy  insects  in  six  hours.  The  above  results 
suggest  that  the  following  method  of  procedure  is  advisable.  Beginning 
with  a  culture  of  C.  cuyndiorum,  passages  through  a  series  of  locusts 
is  effected,  until  a  virulence  is  reached  by  which  death  ensues  in 
eight  hours.  The  bodies  of  such  locusts  are  dried  in  a  desiccator  over 
43ulphuric  acid,  then  reduced  to  powder  and  sealed  in  glass  tubes. 
Under  these  conditions,  the  virus  should  keep  without  alteration  for 
two  years.  When  required  for  use,  the  powder  is  mixed  with  a  few  drops 
of  water  or  sterile  broth  and  the  bacillus  isolated  on  gelatine.  The 
colonies  are  sufficiently  developed  in  18  hours  for  use  in  inoculating 
locusts.  The  most  suitable  medium  consists  of  5  gr.  peptone,  6  gr. 
meat  extract,  5  gr.  salt  and  1  litre  of  water.  The  culture  should  be 
kept  at  the  temperature  of  the  air. 

SoHABLOwsKi  (H.).  DoF  KolOFadok&ter  {Leptinotarsa  decemlineata, 
Say) :  Sein  Auftreten  in  der  Feldmark  Stade  1914.  [The  Colorado 
beetle,  Leptinotarsa  decendineatay  Say,  and  its  appearance  in  the 
Stade  district  in  1914.] — Zeitschr.  fiir  PflanzenkrankheUen, 
StuttgaH,  XXV,  no.  4, 17th  July  1915,  pp.  193-203, 1  fig.  3  plates. 

This  paper  deals  with  the  outbreak  of  Leptinotarsa  decemlineaita^ 
Say  (Colorado  beetle),  in  Germany  in  1914,  which  has  already  been 
recorded  [see  this  Remew,  vol.  ii,  p.  711 ;  iii,  p.  712]. 

Dalmasso  (6.).  Diaspis  e  ProspaUeUa.  [Aulacaspis  pentagona  and 
ProspaUella  berlesei.] — Riv,  Vitic,  EnoL  Agrar.,  Conegltano,  xxi, 
no.  21,  Ist  November  1915,  pp.  487-490. 

In  Venetia,  the  Coccid,  Aulacaspis  perUagana,  has  been  practically 
stamped  out.  According  to  Grassi,  this  result  is  largely  due  to  an 
infectious  disease  and  attention  is  drawn  to  the  fact  that  even  before 
the  introduction  of  ProspaUeUa  berlesei,  this  pest,  in  certain  years  and 
localities  diminished  very  greatly  in  numbers.  According  to  Berlese, 
the  decrease  in  the  number  of  scales  was  due  to  the  withering  of 
branches  infested  by  them.  The  author  believes,  however,  that  the 
existence  of  an  infectious  disease  is  possible. 

LuNDEN  (0.).  BoraZt  ett  medel  till  utrotande  at  fluger  och  insektlarver, 
sirsUldt  sftdeskn&ppareiis  larver  i  trftdg&rdsodlingen.  [Borax,  a 
remedy  against  flies  and  insect  larvae,  especially  wireworms  in 
the  gBkrden.]— Finska  TradgardsodlareUy  Helsingfors,  ix,  no.  7, 
July  1915.    [Received  Ist  November  1915.] 

The  author  summarises  the  experiments  with  borax  against  the 
larvae  of  the  house-fl^  in  the  United  States  and  recommends  the  use 
of  a  1  per  cent,  solution  against  wireworms  on  strawberries. 
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SciARRA  (G.)*  Contribuzione  alia  Conoscenza  della  Carpocapsa  porno- 
ndla,  L.  [Contribution  to  our  knowledge  of  Cydia  {Carpocapsa^ 
pomoneUa,  L.]. — ^Reprint  from  Boll,  Lab.  Zool.  Agrar.,  R.  Scuola 
Sup.  Agric.,  Portici,  x,  30th  June  1915,  pp.  33-^50,  1  fig. 
[Received  5th  November  1915.] 

This  paper  gives  an  account  of  the  bionomics  of  C.  pomonella  and 
the  damage  done  by  the  larvae.  All  fallen  fruits  except  those  blown 
down  by  wind  are  said  to  have  been  attacked  by  this  pest ;  the  results 
of  the  examination  of  800  apples,  which  bear  out  this  statement,  are 
given.  Flacherie  is  stated  to  cau^e  great  mortaUty  among  the  first 
generation  of  larvae,  especially  in  the  insectary;  the  disease  known 
as  "  calcino,"  which  kills  large  numbers  of  silkworms,  is  the  cause  of 
even  more  deaths.  The  following  parasites  were  actually  observed  by 
the  author :  Hymenoptera  :  The  Ichneumonids,  Hemitdes  inimicus, 
Grav.,  Pimpla  roborator,  F.,  Trichomma  eneccUor,  Rossi,  Ca£nocTyptus 
mttatoriuSy  Jur.,  Pristomerus  vuinerator,  Panz.,  Phygadeuon  variicomis, 
Thoms. ;  the  Braconids,  Ascogaster  qaadridenlatus^  Wesm.,  Ascogaster 
TufipeSf  Lat.,  Micfrodus  conspicuus,  Wesm.,  and  the  Chalcids,  Dibrachys 
boucheanus,  Ratz.,  and  PetUampus  laevifrons,  Dalm.  Diptera  :  the 
Tachinid,  Leskia  aurea,  Fall.  The  following  have  been  recorded  by 
other  observers : — ^Hymenoptera :  The  Ichneumonids,  CampojAex 
pomorum,  Ratz.,  Pimpla  annvlipeSy  Brull6,  Styhcryptus  brevisy  Grav., 
and  Pristomerus  vuinerator,  Panz. ;  the  Braconid,  Heterogamus 
(Ma^^ocentrus)  ddicaius,  Cress. ;  the  Chalcids,  ErUedon  leptoneuruSy 
Ratz.,  Eulophus  hulmeringii,  Ratz.,  Perilampus  laevifrorhSy  Dalm., 
and  the  Proctotrupid,  Inostemma  bosdi,  Latr.  Diptera  :  the  Tachinid, 
Actia  pomonellaey  Schnabl  &  Mokrz.  From  130  larvae  of  Cydia 
collected  in  1912,  25  adults  were  reared  and  31  parasites,  the  remainder 
dying  from  fimgus  diseases.  For  purposes  of  comparison  with  these 
laboratory  results,  27  trees  loaded  with  fruit  were  banded  just  below 
the  fork  on  24th  July  1912  ;  the  belts  were  examined  on  31st  July 
and  1st  and  2nd  August  and  yielded  381  larvae  and  106  pupae  of 
Cydia  and  13  adults  of  Dibrachys  boucheanus.  Unfortunately  the 
bulk  of  the  larvae  and  pupae  were  killed  by  fimgus  disease  but  11 
imagines  of  Cydia  and  77  parasites  were  reared  of  which  65  were 
D.  boucheanus.  In  the  following  year  74  larvae  and  26  pupae  of  the 
second  generation  yielded  22  adult  Cydia,  222  D.  boucheanus,  and  5 
Ascogaster  rufipes.  Experimental  proof  was  obtained  that  the 
Dibrachys  is  a  true  parasite  of  Cydia  and  not  a  hyperparasite,  a  single 
pupa  of  Cydia  placed  in  a  tube  with  a  male  and  female  Dibrachys 
yielding  34  adult  parasites  after  25  days. 

As  spraying  with  arsenicals  cannot  be  practised  against  the  larvae 
of  the  second  generation,  it  is  suggested  that  the  collection  of  the  larvae 
of  the  first  shotdd  be  carried  out  in  such  a  manner  as  to  ensure  the 
rearing  and  liberation  of  the  largest  possible  number  of  parasites. 
The  bulk  of  the  larvae  were  found  near  the  base  of  the  trees  and  generally 
on  the  side  of  the  trunk  facing  the  south-west.  The  cost  of  hand 
collection  of  the  larvae  being  prohibitive,  banding  with  sacking  below 
the  main  fork  and  also  below  each  secondary  fork  is  suggested.  The 
larvae  so  collected  should  be  put  into  boxes  the  top  of  which  are  covered 
with  wire  gauze,  the  mesh  of  which  must  not  be  more  than  2  mm. 
This  permits  all  the  parasites  excepting  the  two  Tachinids,  L.  aurea 
and  A.  pom^onellae  to  escape.    In  order  to  catch  the  larvae  of  the  first 
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generation,  the  sacking  bands  should  be  in  position  before  the  end  of 
July  and  never  later  than  2nd  August,  and  a  fresh  lot  of  bands  must 
be  ready  to  put  on  before  the  middle  of  September  in  order  to  catch 
those  of  the  second  generation.  At  the  end  of  September  all  the  boxes 
may  be  thoroughly  cleaned  and  made  ready  to  receive  the  bands  which 
should  be  taken  down  towards  the  end  of  October.  The  boxes  with  the 
bands  in  them  are  kept  covered  and  taken  into  the  orchards  about  the 
middle  of  March  when  the  parasites  are  beginning  to  emerge ;  the 
adults  of  Cydia  emerge  a  little  later  than  the  parasites.  By  this 
method,  systematically  carried  out  by  all  growers  in  an  orchard  area, 
and  the  regular  and  almost  daily  collection  and  burial  of  all  fallen 
fruit,  it  is  believed  that  Cydia  may  be  controlled  and  the  orchard 
yield  very  greatly  increased. 


Sabra  (R.).  Osservazioni  biologiche  sulP  Anarsia  lineateUa,  Z.,  dan^ 
nosa  al  frutto  del  mandorlo.  [Biological  observations  on  Anaraict. 
Uneatella,  Z.,  injurious  to  the  almond.] — Boll.  Lab,  Zool.  Oen^ 
Agrar.  R.  Scuola  Sup.  Agric.,  Porlid,  x,  6th  July  1915,  pp.  51-65> 
3  figs.     [Received  5th  November  1915.] 

Anarsia  Uneatella^  Z.  [peach  twig-borer]  has  two  generations  in 
Italy,  the  first  appearing  late  in  May,  in  June  and  in  July,  and  the 
second,  early  in  September  and  in  October.  The  average  time  required 
for  development  from  egg  to  adult  is  about  60  days.  Besides  almondd, 
it  attacks  prunes,  plums,  apricots  and  peaches,  and  has  also  been 
recorded  in  apples.  In  the  second  half  of  March  and  early  in  April, 
the  young  almonds  are  attacked  by  the  larvae  of  the  first  generation, 
hatched  from  eggs  deposited  in  the  preceding  autumn  by  second 
generation  adults.  The  larvae  of  the  second  generation  hatch  from 
eggs  deposited  in  June  and  July  and  feed  on  the  soft  part  of  the  fruit ; 
they  are  less  destructive  to  almonds  than  the  first  generation.  Among 
the  natural  enemies  of  this  pest  are  two  Chalcids,  Encyrtus  variicomis, 
Nees,  and  Elasmus  JlabeUatus,  Fonsc.  At  Matera,  two  generations 
of  E.  variicomis  were  observed  ;  the  adults  of  the  first  appeared  from 
30th  May  to  22nd  July  and  those  of  the  second,  from  6th  September 
to  9th  October.  On  an  average,  28  parasites  hatch  from  one  egg ; 
these  are  either  all  males  or  all  females.  Of  357  larvae  of  A.  UneateUa 
examined  in  1912,  1913  and  1914,  about  33  per  cent,  were  parasitised 
by  E.  variicomis.  The  Proctotrupid,  Parasierola  gaUicolay  KieflFer, 
is,  next  to  E.  variicomis,  the  most  efficient  parasite  of  A.  UneateUa. 
There  is  one  generation  annually,  which  attacks  the  second  generation 
of  the  host,  the  first  adults  appearing  at  the  beginning  of  September. 
The  Braconid,  Apanteles  xanthostignuiy  Hal.,  is  another  parasite  of 
A.  UneateUa.  This  has  two  generations  annually  ;  in  1913,  the  first 
appeared  from  26th  May  to  1st  June  and  the  second  from  28th  August 
to  20th  September. 

Natural  control  methods  are  recommended  against  A.  Uneatella. 
Almond  trees  should  not  be  planted  in  very  stony  ground  or  such  as 
is  enclosed  by  pastures,  walls,  hedges,  etc.  When  husking  the  almonds, 
the  chrysalids  and  larvae  of  the  moth  should  be  collected,  together 
with  the  cocoons  of  the  parasites.     The  chrysalids  must  be  destroyed, 

(C231)  B 


18 

but  the  larvae  of  the  moth  and  the  cocoons  of  the  parasites  should  be 
kept  in  boxes  closed  with  a  net  sufficiently  fine  to  imprison  the  moth 
but  not  its  parasites.  All  punctured  fruit  shotdd  also  be  collected  and 
placed  in  these  boxes.    Light  traps  are  also  useful  against  the  moths. 


Molina  (E.).  Nuevo  mModo  para  combatir  toda  clase  de  coehinilla  y 
otros  inseotos.  [A  new  method  for  combating  all  kinds  of 
Coccids  and  other  insects.] — Bol.  Mintst.  Agric,,  Buenos  Aires ^ 
xviii,  nos.  1-2,  July-August  1914,  pp.  102-104.  [Received 
5th  November  1915.] 

A  preparation  consisting  of  lysol,  2  J  pints ;  cyanide  of  potassium, 
3  oz. ;  black  soap,  3  lb. ;  tepid  water,  20  gals.,  proved  very  efficient 
against  scales  on  citrus  trees,  but  did  not  come  generally  into  use 
owing  to  the  high  cost  of  the  first  two  ingredients.  Subsequently  the 
following  formula  was  found  to  yield  exceedingly  good  results  against 
citrus  scales  such  as  ChrysampJudus  donidum,  LepidosajJies  beckii 
(MytUaspis  cUricola)  and  Coccus  (Lecanium)  hesperidum,  which  con- 
gregate on  the  foliage  or  other  smooth  surfaces :  Wheat  flour,  60  lb. ; 
kerosene,  3  gals. ;  water,  97  gals.  This  mixture  was  modified  as 
follows,  in  order  to  control  Aidacaspis  pentagona  and  other  Coccids 
which  are  usually  found  on  the  trunk,  branches  and  similar  rough 
surfaces :  wheat  flour,  20  lb. ;  kerosene,  1  gal. ;  water,  19  gals. 
To  control  sucking  insects  unprotected  by  shields,  such  as  Pseudococcus 
(Ddctylopii^)  vitis,  the  following  should  be  used :  Wheat  flour,  30  lb. ; 
kerosene,  4  gals. ;  water,  96  gals.  For  preparing  all  the  above,  the 
method  is  exceedingly  simple :  Half  the  quantity  of  water  is  boiled 
in  a  container  of  sufficient  capacity,  the  flour,  dissolved  in  the  remaining 
cold  water,  is  added  and  stirring  is  continued  until  the  mixture  has 
been  thoroughly  boiled.  It  is  then  passed  through  a  fine  sieve  and 
the  kerosene  is  added.  The  solution  must  be  used  warm  and  a  sunny 
day  must  be  chosen  for  the  operation.  Any  sprayer  may  be  used 
provided  it  has  sufficient  pressure  to  deliver  a  very  finely  divided 
spray. 


Babroetavena  (F.  A.)  &  Girola  (C.  D.).  Extracto  de  los  trabajos 
efectuados  per  la  comisi6n  nadonal  designada  por  el  Ministerio 
de  Agricultura  para  propagar  la  ProspakeUa  {Prospalldla 
berleseiy  How.)  como  medio  de  destruir  la  Diaspis  {Duispis  penta- 
gona,  Targ.),  durante  los  diez  primeros  meses  de  ejercicio,  desde 
Junlo  1914  a  Abril  1915.  [An  abstract  of  the  work  done  by  the 
National  Commission  nominated  by  the  Ministry  of  Agriculture  to 
establish  Prospaltella  berleseiy  as  a  means  of  destroying  Atdacaspis 
pentagona,  during  the  first  ten  months  of  working,  from  June  1914 
to  April  1915.] — BoLMinist.  Agric.y  Buenos  Aires,  xix,  nos.  5-6-7, 
May-June-July  1915,  pp.  394-415,  1  col.  plate.  [Received  5th 
November  1915.] 

From  Jime  to  November  1914,  IJ  million  twigs  parasitised  by 
ProspcUtella  berlesei  were  distributed  to  5,255  fruit-growers  in  Argentina. 
The  parasite  was  established  in  the  greater  part  of  the  area  infested 
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by  AtUacasjns  pentagonay  but  it  is  as  yet  too  early  to  annoimce  the 
results.  The  work  cost  only  a  fraction  of  the  expense  of  inspecting 
scale-infestation  or  of  attempting  to  control  it  with  insecticides.  In 
the  latter  portion  of  these  reports  it  is  stated  that  aU  indications  point 
to  the  success  of  this  natural  control. 


Taches  noires  du  poirier.     [Black  spot  of  the  pear.]— JZ.  d'Agric. 
Pratique,  Paris,  xxviii,  no.  60, 18th  November  1915,  p.  622. 

Concentric  black  spots  on  the  leaves  of  the  pear  and  apple  are  caused 
by  the  larvae  of  the  Microlepidopteron,  Leucovtera  (Cemiostoma) 
scUeUa,  which  live  in  the  leaf.  On  attaining  their  fuil  growth  they  take 
refuge  under  the  bark  Or  in  crevices  on  the  trunk  and  there  spin  a 
cocoon  from  which  the  adtdt  emerges  from  April  to  June.  Infested 
leaves  should  be  gathered  and  burnt,  while  the  tnmk  and  large  branches 
should  be  painted  with  a  milk  of  lime  of  20  per  cent,  strength  to  which 
5  per  cent,  of  copper  sulphate  has  been  added. 


OiKNAaeMblii  ypoNcaii  Xiionica  bii  1915  roAy.    [The  expected  harvest  of 
cotton  in  1915.]— «ll3BtcTifi  TiiaBHaro  ynpaeiieHifi  3.  n  3.» 

[Bulletins  of  the  Central  Board  of  Land  Administration  and  Agri- 
culture], Petrograd,  no.  41,  24th  October  1915,  pp.  1008-1011. 

The  information  gathered  by  the  Department  of  Agriculture  on  the 
state  of  the  cotton  crops  in  Turkestan  up  to  the  14th  September  1915, 
shows  that  little  damage  had  been  done  by  insect  pests.  In  Trans- 
caspia  locusts  appeared  in  small  numbers  on  irrigated  fields,  while  in 
Samarkand,  slight  outbreaks  of  Tetranychus  tdarius  and  Euxoa 
segetum  were  recorded.  In  Ferghana,  T,  tdarius  did  serious  damage 
in  some  cases ;   the  cotton  Aphid  [Aphis  gossyjni]  was  also  present. 


Andreiev  (I.).  0  6opb6t  Cli  MaiiCKNMli  McyKOMli.  [On  the  control 
of  Cockchafers.]— «  JItCHOii  H<ypHai11i.»  [Forestry  Journal], 
Petrograd,  1915,  nos.  6-7,  pp.  1032-1039. 

This  is  a  short  report  on  the  campaign  against  Melolontha  in  the 
Muran  pine  forests  in  Simbirsk  in  1913  and  1914.  This  forest,  which 
has  an  area  of  some  12,700  acres,  has  of  late  years  been  heavily  infested 
with  Melolontha  hippocastani,  so  much  so  that  it  was  practically 
impossible  to  renew  the  plantations  of  pines,  especially  on  old  clearings 
overgrown  with  thick  grass.  Control  measures  consist  of  picking  out 
the  larvae  during  felling  or  weeding  and  in  collecting  the  images  and 
destroying  them  by  boiling  water,  and  afterwards  either  burymg  them 
in  the  soil  as  a  manure  or  using  them  as  food  for  pigs.  In  1914, which 
was  a  year  in  which  the  adults  were  numerous,  they  appeared  on  the 
2nd  May  and  during  that  month  about  five  miUions  of  females  were 
collected  and  destroyed  at  a  cost  of  about  £200  over  an  area  of  4,050 
acres.  It  is  proposed  in  the  future  to  turn  as  many  pigs  as  possible 
into  the  forests. 

(C231)  b2 
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Simon  (Th.  P.).  Hylobius  abietis  N  Mtpbl  6opb6bl  Cli  HNMli,  no  Ha6jll0- 
AeHiflMli  1913-14  rr.  B1i  OpnOBCKOii  r.  [Hylobius  abietis  and 
remedies  against  it,  according  to  observations  in  the  govt,  of 
Orel  in  1913-14.]— «JltCHOil  WypHanii.n  [Forestry  Joumal\, 
Petrograd,    1915,  nos.  6-7,  pp.  1080-1085. 

The  usual  remedy  recommended  for  the  control  of  Hylobius  abietis ^ 
viz.,  the  grubbing  of  the  clearings,  although  useful  in  many  respects, 
is  expensive  and  only  effective  if  applied  the  next  winter  after  the 
clearings  are  made.  The  author's  observations  have  satisfied  him 
that  the  barking  of  the  stumps  is  more  satisfactory ;  over  10,000  larvae 
were  collected  from  492  stumps,  which  had  not  been  barked,  while 
in  a  neighbouring  plot,  containing  481  stumps,  of  which  all  but  98 
had  been  barked  the  winter  before,  only  1,239  larvae  were  found  and 
these  only  in  the  imbarked  stumps.  The  barking  of  pines  round  the 
base  before  felling  is  therefore  advocated.  Clearings  should  not  be 
replanted  for  three  years. 

FoLMEB  (Iv.).    TpNnoii  flpoBoR  nuieHNiibi  n  ntpbi  6opb6bi  cii  hnmii. 

Thrips  of  spring-sown  wheat  and  its  control] —  «  3eiliieA%iieill9.)» 
The    Agriculturist],  Petrograd,   xx,    no.    9,    September    1915, 
pp.  396-398. 

Remedies  given  for  thrips  in  winter-sown  wheat,  include  the 
burning  of  the  stubbles,  in  which,  as  well  as  in  the  soil,  the  larvae 
winter.  The  early  scarifying  of  the  soil,  thus  increasing  the  amoimt  of 
moisture,  favours  the  development  of  the  disease  caused  by  the  fungus, 
Botrytis  bassiana.  The  early  sowing  of  sunmier  wheat,  preferably  on 
clay  and  black  soil,  on  which  potatoes,  beetroots,  carrots,  sunflowers 
or  maize  have  been  previously  grown,  is  also  advised. 


Troitzky  (D.).    MsciitfloeaHie  uieeiiHciiypTCKOii  aeneHN.    [Analysis 

of  Paris  Green.]— « SeMiieAtilbHeCKail  ra3eTa.»  [AgricuUural 
GazetU],  Petrograd,  no.  31,  14th  August  1915,  pp.  870-871. 
[Received  8th  riovember  1915.] 

The  author  calls  attention  to  adulterations  of  Paris  green,  which  are 
facilitated  in  many  cases  by  the  methods  of  analysis  usually  adopted. 
Paris  green  being  a  double  copper  salt  of  acetic  and  arsenious  acid, 
the  analysis  must  prove  the  presence  both  of  about  from  55  to  61  per 
cent,  of  arsenious  anhydride  and  of  from  27  to  31  per  cent,  of  copper 
oxide  ;   the  amount  of  free  arsenic  shotdd  not  exceed  about  2  per  cent. 


Kypcbi  no  MNKOiioriN,  cfiNTonaTOiioriN  n  npNiuiaflHoii  aHTonoiioriN. 

[Courses  on  mycology,  ph3rtopathology  and  applied  entomology.] 
« SeMiieAtilbHeCKafI  ra3eTa.»  [Agricultural  Gazette],  Petro^ad, 
no.  35,  11th  September  1915,  p.  987. 

It  is  announced  that,  as  in  previous  years,  the  courses  of  lectures  on 
phytopathology,  mycology  and  applied  entomology  will  be  held  in 
1916  at  Petrograd  at  the  Bureau  of  Mycology  and  Phytopathology 
for  agrictdtural  instructors. 
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OuZHAviN  (T.  A.).  CaAV— MOe  SorarOTBO.  [Orchard— my  wealth.!— 
Supplement  *  to  « riporpeOCNBHOe  CaAOBOflCTBO  N  OropoAHN- 
HeGTBO.»  [Progressive  Horticulture  &  Market-Gardening], 
Petrograd,  1916,  2  vols.,  247  pp.,  136  figs. 

A  special  chapter  of  this  book  deals  with  insect  pests  and  remedies 
for  them,  a  short  life-history,  etc.,  being  given  of  the  following 
insects  injurious  to  orchards : — Aporia  crataegi,  Lymantria  dispar, 
Eu-proctis  chrysorrhoeay  Malacosoma  neustria,  Cheimatobia  brumata, 
Cyuia  pomoneUa,  Hyponomeuta  maUneUus,  Anthonomus  pomorumy 
Psylia  mali  and  Aphis  pomi.  Mdohrdha  is  dealt  with  as  a  pest  of 
strawberries;  Bembeda  hylaeiformis  and  Byturus  tomentosi^,  as 
pests  of  raspberries ;  Incurvaria  capiteUa,  Aphis  ribis  and  Aegeria 
sp.,  as  pests  of  currants ;  Abraxas  grossulariata  and  Pteronus  r%besi% 
as  pests  of  gooseberries.  Particulars  of  insecticides,  sprayers  and 
instructions  as  to  spraying  are  also  given. 


Borodin  (Dm.).    Ebpb6a  Cb  3NMHeii  nflfleHNiieR  n  nsiAeHNiieii  o6an- 

pailO.  [The  control  of  Cheimatobia  brumata  and  Hibernia  dejo- 
{taria.]—«  XyT0pflHNHl9.)»  [CAirforiamn],  Poltava,  nos.  40-41, 
24th  October  1915,  pp.  852-856,  6  figs. 

Outbreaks  of  Cheimatobia  brumata  occurred  during  the  summer  of 
1915  in  many  districts  of  Poltava  and  in  some  of  the  neighbouring 
governments.  The  life-history  of  this  pest  and  the  damage  done  by  it 
are  shortly  dealt  with,  as  weU  as  that  of  Hibernia  defoUaria,  which  was 
also  present.  The  following  remedies  are  recommended  :• — Spraying 
with  djipsin,  1  lb.  in  from  40  to  48  gals,  water,  4  pints  of  molasses  being 
added  to  render  it  adhesive,  or  Paris  green  (J  lb.  of  green  and  1 J  lb.  of 
unslaked  lime  in  from  55  to  60  gals,  water)  early  in  spring  before  the 
buds  open ;  digging  the  soil  beneath  the  injured  trees  at  the  end  of 
May,  when  pupation  is  taking  place ;   the  use  of  sticky  belts. 


Borodin  (D.).    Xiit6Hbiii  nNnbiMNKii  Ha  aanaAHonii  onbiTHonii  noiit 
CraBpanoiib  •  KaBKa3CKoii   c.-x.   onuTHoii   craHiiiN.    [Cephus 

pygmaeus,  L.,  on  the  western  experimental  field  of  the  Agricul- 
tural Experimental  Station  of  Stavropol,  Caucasus.] —  «  XoSflii- 
CTBO.J>  [Husbandry],  Kiev,  nos.  3^-34-35-36,  1915,  pp.  876-883. 

The  results  of  the  examination  of  a  large  number  of  samples  of  the 
stubble  of  barley  and  winter  and  spring  sown  wheat  in  the  autumn  of 
1913  are  recorded.  The  sawflies  reared  in  the  following  spring  showed 
a  great  prevalence  of  Cephus  pygmaeus,  L.,  only  a  small  minority 
being  Trachelus  tabidus,  F.  About  5  per  cent,  of  these  pests  were 
infested  by  the  Ichneumon,  CoUyria  calcUrator,  Grav.,  and  the  Chalcid, 
Arthrolysis  {Picroscytus)  scabricula,  Nees.  The  author  gives  a  number 
of  tables  which  can  be  summarised  as  follows  :■ — (1)  Barley  showed  a 
comparatively  low  infestation,  all  the  various  sorts  being  attacked  in 
nearly  the  same  degree.  (2)  Thinly  sown  barley  was  more  infested ; 
this  may  be  due  to  the  greater  thickness  and  development  of  the  stems, 
and  this  is  in  accordance  with  the  statements  of  Lokot  and  Kurdjumov 
that  these  pests  mainly  attack  strong  and  well  developed  plants. 
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(3)  Spring-sown  wheat  was  considerably  more  infested  than  barley, 
the  "  Chludovsk  "  variety  showing  the  greatest,  and  the  local  variety 
the  least  infestation.     (4)  Amongst   winter-sown  wheats,  the  loca 
variety  also  suffered  less;   and  the  better   developed  plants  were 
more  attacked. 


Brizovsky  (A.).    fl6iiOHeBaii  neAiiHNiia  n  en  yHNHTomeHie.    [PsyUa 

mali  and  its  destruction.]— ^Hauie  X03fliiCTB0.»  [Our  Hm- 
bandryl  Eletz,  no.  13, 28th  July  1915,  pp.  12-16, 7  figs.  [Received 
12th  November  1915.] 

The  various  stages  of  PsyUa  mali  are  figured  and  described.  The 
larvae  live  only  on  apple  and  pear  trees,  whereas  the  adults  are  found 
on  many  other  trees,  such  as  plums,  apricots  and  cherries,  on  which, 
however,  they  have  not  been  observed  to  oviposit.  The  eggs  hibernate 
and  the  larvae  appear  in  the  spring  and  attack  the  buds ;  as  they  hatch 
before  the  buds  have  unfolded,  they  are  compelled  to  pass  two  or  three 
days  on  the  surface  of  them  and  this  opportunity  for  carrying  out 
spraying  operations  should  not  be  missea. 


ZviEBEzoMB-ZuBKovsKY  (E.).    AiiOapHbiii  flOiiroHOCHKii  N  6opb6a  Cli 

HNMli.  [Calandra  granaria,  L.,  and  its  control.]  Published  by 
the  Kiev  Entomological  Station  of  the  South-Russian  Agricultural 
Syndicate.    Kiev,  1915,  9  pp.,  8  figs. 

This  is  a  pamphlet  giving  the  usual  information  on  the  life-history 
of  Calandra  granaria,  L.,  and  the  remedies  for  it. 


Jakovlev  (L.  N.).    KoObiiiKa  Bii  SntMHoropcKonii  ytsAt  TomckoR 

ryfiepHiN  N  neTOflU  6opb6u  Cli  Heii.  [Locusts  in  the  Zmeinogorsk 
district  of  the  govt,  of  Tomsk  and  methods  of  their  control.] 
—  «CH6NpCK0e  CeilbCKOe  X03fliiCTB0.»  [Agriculture  of  Siberia], 
Tomsk,  nos.  17  and  18,  September,  1915,  pp.  532-535  and  564-566. 

Locusts  during  the  last  20  or  30  years  have  appeared  yearly  in 
Eastern  European  Russia  and  in  Siberia.  Serious  outbreaks  are 
connected  with  dry  years,  and  if  the  autumn  of  a  dry  year  be  also  dry, 
there  is  every  reason  to  expect  a  large  outbreak  in  the  following  year. 
In  1915,  they  were  present  m  large  numbers  in  parts  of  the  government 
of  Tomsk.  Starlings  were  observed  to  destroy  much  larger  numbers 
than  rooks,  ravens,  honey-buzzards  and  other  birds,  which  only  pick 
up  as  many  as  they  can  eat.  Gulls  were  also  very  useful  in  destroying 
them.  The  author  gives  a  list  of  the  species  found  during  the  summer, 
using  their  Russian  names,  which  probably  represent  the  following  : — 
Gomphocerus  sibmcus,  L. ;  Bryodema  tuberculata,  F. ;  Stenobothrus 
morio,  L. ;  Tmethis  muricata,  Pall. ;  Stethojhyma  fuscum.  Pall. ; 
and  Arcyjiiera  flavicosta,  Fisch.  Some  7,700  acres  of  crops  were 
destroyed  in  the  district.  The  author  is  of  opinion  that  a  large  out- 
break of  locusts  may  be  expected  again  next  year  and  urges  the  necessity 
of  organising  a  systematic  campaign  against  them. 
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Kamr  opraHN30BaTb  6opb6y  cii  BpeflNTeiifiMN  oejibCKaro  xosniiCTBa 

BOOfiuie  N  BNHOrpaflapCTBa  B1i  naCTHOCTN.  [How  to  organise  the 
control  of  pests  of  Agriculture  generally  and  of  Viticulture  in 
particular.] — «  BtCTHNKli  BNHOAbilifl.»  [Herald  of  Viticulture], 
Odessa,  nos.  9  and  10,  September-October  1915,  pp.  419-423. 

These  are  two  circular  letters  issued  by  the  Department  of 
Agrictdture.  The  first  of  them,  referring  to  the  diffictdties  which  are 
bound  to  be  experienced  in  obtaining  the  usual  insecticides  from  abroad, 
suggests  the  use  of  a  lime-sulphur  mixture  instead  of  copper  sulphate, 
and  sodium  arsenite  and  djipsin  instead  of  Paris  green.  The  second 
circular  deals  with  the  purchase  of  foreign  manufactured  insecticides 
by  various  Zemstvos  and  Agricultural  Organisations  through  the 
Department  of  Agriculture.  The  maximum  prices  fixed  are : — 
£1  \s,  Oi.  per  pood  (36  lb.)  for  copper  sulphate ;  £2  2s.  Od.  per  pood 
for  Paris  green  ;  lO*.  &d.  per  pood  for  flowers  of  sulphur ;  and  27*.  6rf. 
per  pood  for  formalin. 


rnaBHtRiijie  sanpocbi,  nocTynNBuiie  bii  l4eHTpanbHyio  ONTonoaToiio- 

rNHeCNyiO  CraHllilO  aa  1914  roflli.  [The  principal  queries  received 
at  the  Central  Phytopathological  Station  during  1914.] — 
«E0ilt3HN  PaCTeHiii.»  [Diseases  of  Plants],  Petrograd,  ix, 
nos.  1-2,  1915,  pp.  44-66. 

A  number  of  queries  referring  to  insect  pests  are  given,  with  the 
remedies  suggested  in  reply.  They  include : — ^White  acacia  {Robinia 
pseudacada),  young  shoots  infested  with  Eulecanium  {Lecanium) 
comi,  Bch6. ;  spraying  with  kerosene  emtdsion.  Water  melons, 
melons  and  cucumbers  attacked  by  Tetranychus  tdarius,  L. ;  the 
burning  of  the  heavily  infested  plants,  while  those  which  are  less 
infested  should  be  powdered  with  flowers  of  sulphur  or  sprayed  with 
a  solution  of  1  lb.  of  wheat  flour  in  about  9  gallons  of  water.  Medlar 
trees  infested  with  Aphis  crataegi,  Kalt. ;  spraying  with  a  solution 
of  soft  soap.  Pear  trees  infested  with  Hoplocampa  brevis,  Klug; 
spraying  the  buds  with  a  solution  of  2  lb.  of  soft  soap,  J  lb.  of  crude 
carbolic  acid,  and  6  lb.  of  tobacco  extract  in  from  40  to  45  gallons  of 
water,  or  with  a  solution  of  2  parts  of  clay  and  1  part  of  lime.  Against 
Byctiscus  hetvlae  {Rhynchites  betuleti)  spraying  early  in  spring  with 
milk  of  lime  (4  lb.  of  freshly  slaked  Ume  in  about  3  gallons  of  water). 
Leaves  of  oak  (Qiiercus  mongolica)  injured  by  Phylloxera  coccinea, 
Heyden;  sprayi^  with  qu^ia  solution.  Branches  of  firs  were 
injured  by  Eucosma  (Grapholitha)  tedeUa,  01.,  the  caterpillars  of  which 
eat  into  the  needles ;  they  hibernate  in  the  soil  and  pupate  next 
spring,  the  adult  being  on  the  wing  in  June,  July  and  August ;  no 
practical  remedies  exist.  Willows  were  injured  by  Aphis  amenticola, 
Kalt.,  Eriophyes  triradiattcs,  Nal,  E,  solids,  Nal.,  PhyUocoptes  parvus, 
Nal.,  P.  magnirostris,  Nal.,  and  Epitrimerus  saliccbius,  Nal.  Leaves 
of  iris  injured  by  the  Chrysomelid,  Aphthona  nonstriata,  Groeze ; 
spraying  with  Paris  ^een.  Young  shoots  of  roses  injured  by  Hylotoma 
rosae,  L.  ;  destruction  of  infested  shoots,  collection  of  larvae  and 
spraying  with  Paris  green  or  2  per  cent,  barium  chloride.  Plums 
injured  by  larvae  of  Hoplocampa  fulvicomis,  Klug ;  the  destruction 
of  damaged  and  fallen  fruits.    Pine  plantations,  3-6  years  old,  injured 
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by  Hylobius  abietis,  L. ;  trap  trenches  round  the  plantations,  which 
should  not  be  renewed  for  two  or  three  years  after  cutting ;  grubbing 
the  stumps ;  trap-logs  and  smearing  the  young  trees  with  some 
adhesive  substance  for  two-thirds  of  their  height.  Fig  trees  attacked 
by  Rhopalasiphum  dianthi,  Schr. ;  washing  the  diseased  j>lants  with 
a  solution  of  1  lb.  of  soap  in  3  gallons  of  water,  or  spraying  with  a 
solution  of  1  lb.  of  tobacco  extract  in  3-4  J  gallons  of  water. 

CoLLiNOE  (W.  E.).  A  preliminary  report  upon  the  economic  status  of 
the  British  species  of  woodpeclters  and  their  relation  to  forestry. — 

JL  Bd.  Agric,,  London,  xxii,  no.  8,  November  1915,  pp.  789-791. 

The  three  woodpeckers  of  the  British  Isles,  viz.,  Dendrocofus  major, 
L.  (great  spotted  woodpecker),  Dendrocojrus  minor,  L.  (lesser  spotted 
woodpecker)  and  Gednus  viridis,  L.  (green  woodpecker)  are  dealt  with 
in  this  preliminary  report,  the  majority  of  the  observations  having 
been  made  on  the  last-named  species.  The  stomach  contents  of  91 
specimens  were  examined  and  fully  75  per  cent,  of  the  food  was  found 
to  consist  of  injurious  insects,  the  principal  species  being :  Crypto- 
rrhynchus  lapathi,  L.  (osier  weevil),  Hylobius  (Metis,  F.  (pine  weevil), 
various  species  of  Ips  (Tomious),  Myehphilus  piniperda,  L.  (pine 
beetle),  Hylesinus  frcmni,  Pz.  (ash  bark  beetle),  Scolytus  destructor, 
OUv.  (elm  bark  beetle),  Hylastes  dter,  Payk.  (black  pine  beetle),  the 
Longicoms,  Saperda  populnea,  L.  and  Rhagium  bifasdatum,  F. 
Sinodendron  cylindricum,  F.,  Xyleboms  dispar,  F.  (shot-borer  beetle), 
the  larvae  of  Rhyadonia  (Retinia)  huoliana,  SchifE.  (pine-shoot  moth), 
Aegeria  (Sesia)  culidformis  (birch  clearwing  moth)  and  Zeuzera 
pyrina,  L.  (wood  leopard  moth)  have  also  occurred.  Of  the  remaining 
25  per  cent,  of  food,  quite  20  per  cent,  consisted  of  ants.  A  careful 
investigation,  extending  over  two  years,  has  shown  that  of  upwards 
of  100  trees  attacked  by  these  birds  not  a  single  one  was  previously 
sound.  In  one  case  more  than  1,300  beetles  were  found  in  the 
stomach,  in  another,  1,100,  and  from  300  to  800  were  common.  Of 
the  larvae  of  the  larger  timber-destroying  beetles,  the  remains  of 
57  examples  of  R.  bifasdatum  were  found  in  one  bird.  The  stomach 
contents  of  two  nestlings  of  G.  viridis  consisted  entirely  of  beetle 
larvae.  No  definite  conclusions  cotdd  be  drawn  from  the  few  examples 
of  faeces  of  birds  in  the  wild  state,  which  were  obtained  with  difficulty, 
but  so  far,  only  insect  remains  were  discovered,  and  there  was  no 
evidence  to  support  the  view,  held  by  some  foresters,  that  woodpeckers 
disseminate  the  seeds  of  weeds.  There  is  no  doubt,  as  a  result  of  these 
investigations,  that  woodpeckers  are  distinctly  beneficial  to  British 
forestry. 

Notice  Regarding  the  Importation  of  Plants  and  Seeds  into  the  Uganda 
Protectorate.  —  Kampala,  19th  August  1915.  [Received  27th 
November  1915.] 

The  following  recapitulation  of  the  regulations  in  force  governing 
the  importation  of  plants  is  pubUshed  for  general  information.  A 
"  plant "  includes  growing  plants,  cuttings,  buds,  bulbs,  seeds,  roots, 
and  fruits  and  vegetables  intended  for  propagation.  All  plants 
imported   must  be  fumigated  by   the   Government  Entomologist, 
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Kampala,  subject  to  his  discretion,  and  must  be  conveyed  to,  and 
removed  from  the  place  of  fumigation  by  the  importer.  Importers 
should  accordingly  make  arrangements,  when  necessary,  with  an  agent 
for  clearance  through  the  Customs,  delivery  to  and  removal  from  the 
fumigation  place.  In  the  case  of  plants  arriving  by  post,  the  Post 
Office  Authorities,  Kampala,  deliver  the  parcel  to  the  Government 
Entomologist,  who,  after  treatment,  will  forward  it  to  the  addressee 
without  extra  postal  charge.  The  only  port  of  entry  for  plants  is 
Port  Bell  and  the  only  place  of  entry  is  Kampala.  The  importation 
of  cotton  seed,  coffee  plants  and  seed  (other  than  roasted  beans  and 
ground  coffee)  or  of  plants  from  Ceylon  is  prohibited,  without  the 
written  consent,  previously  obtained,  of  the  Grovemor.  No  other 
restrictions  are  at  present  in  force  as  regards  the  importation  of  other 
plants  and  no  permission  is  needed  for  their  importation. 


RuHMAN  (M.).  Insect  Notes  from  the  Okanagan  in  1914.— 
Proc,  Entom,  Soc,  British  Columbia,  Victoria,  no.  7,  July  1915, 
pp.  7-11.     [Received  19th  November  1915.] 

The  following  insect  pests  occurred  generally  throughout  the 
Okanagan  Valley : — Lygus  'proitensis  (tarnished  plant-bug)  on  fruit 
buds;  Eri^phyes  pyri  (pear-leaf  blister-mite)  on  pears;  Eriosoma 
lanigerum  (woolly  aphis) ;  Aphis  pomi  (maU)  (green  apple  aphis) ; 
Tetranychus  Hmacalaius  (red  spider)  on  prunes;  Lepidosaphes  ulmi 
(oyster-shell  scale)  particularly  prevalent  in  low-lying  moist  places 
on  uncleared  land ;  Aphis  brassicae  (cabbage  aphis)  on  cabbage  and 
turnip  ;  Pieris  (Pontia)  rapae  (cabbage- worm)  common  everywhere ; 
Schizura  concinna  (red-humped  apple  worm);  Myzus  cerasi  (black 
cherry  aphis) ;  Myzus  ribis  (currant  aphis) ;  Epitrix  subcrinata  on 
tomatoes  and  potatoes ;  Hyloicus  drupiferarum  (plum  sphinx) ; 
C(u;oecia  (Archips)  cerasivorana  (cherry  tree  tortrix)  on  choke-berries ; 
Cacoeda  (Archips)  argyrospila  (fruit-tree  leaf-roller) ;  the  Elaterids, 
Corymbites  inflatus  and  Cardiophorus  fenestratus  on  buds  and  leaves 
of  young  apple  trees ;  Chermes  on  ornamental  spruce  trees ;  Empoa^ca 
mali  (apple-leaf  hopper) ;  Malacosoma  pluvialis  (tent-caterpillar) ; 
Eriocampoides  limadna  (pear-slug) ;  Enarmonia  prunivora  (lesser 
apple- worm) ;  Hyphardria  cunea  (fall  web- worm)  on  apples ;  Otio- 
rrhynchus  ovatu^s  (strawberry-root  weevil) ;  Typhhcyba  rosae  (rose  leaf- 
hopper)  on  wild  and  cultivated  roses ;  Thrips  tabad  (onion  thrips) ; 
Phytometra  (Plusia)  californica  on  lettuces,  lucerne  and  garden  vege- 
tables ;  Cydia  (Carpocapsa)  pomella  (codling  moth) ;  Taxonus 
nigrosoma  (apple  sawfly) ;  Hyalopterus  arundinis  (prune  aphis) ; 
Aegeria  tipuliformis  (imported  currant  borer) ;  Asjndiotus  ostreae- 
formis ;  Aphis  sorbi  (the  rosy  apple  aphis) ;  Epochra  canadensis 
(currant  fruit-fly) ;  Hylemyia  aniiqua  {Pegomia  ceparum)  (onion- 
maggot)  ;  PluteUa  maculipennis  (diamond-back  moth) ;  Papaipenut 
nebris  (nitela)  (stalk-borer) ;  Anthrenus  scrophulariae  (carpet-beetle) ; 
Eucosma  (Tmetocera)  ocellana  (bud  moth) ;  the  weevils  Cercopeus 
artemiseae  and  Mimetes  setuhsus  on  the  buds  and  opening  leaves  of 
apple  trees ;  the  Buprestid,  Dicerca  divaricata  (flat-headed  cherry- 
tree  borer) ;  Aegeria  {Sanninoidea)  exitiosa  (peach-borer)  and  Anarsia 
lineateUa  (peach-twig  borer). 
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Lyne  (W.  H.).  The  Control  of  incipient  Infestation  of  Codiing-Hoth 
in  a  new  District. — Proc,  Entom,  Soc,  British  Columbia^  Victoria, 
no.  7,  July  1915,  pp.  11-13.    [Received  19th  November  1915.] 

Two  methods  of  control  can  be  used  in  dealing  with  incipient 
infestations  of  Cydia  pomoneJUa,  These  are  the  destruction  of  all  fruit 
within  the  infected  area  during  early  summer,  and  systematic  spra)dng 
with  lead  arsenate,  banding  the  trees,  and  a  rigid  quarantine  of  all  fruit 
within  the  infected  district.  If  infestation  is  not  discovered  until  late 
in  the  season,  destruction  of  fruit  is  useless,  owing  to  the  fact  that 
many  of  the  larvae  will  have  left  the  fruit  and  entered  crevices  of 
the  bark  to  pupate.  The  second  method,  if  carried  out  thoroughly 
by  all  growers,  should  stamp  out  any  new  infestation  in  a  short 
time. 


Palmer  (L.  L.).  Sprays  of  up-to-date  Interest. — Proc.  Entom.  Soc.^ 
British  Cdumbia,  Victoria,  no.  7,  July  1915,  pp.  14-16  [Received 
19th  November  1915.] 

Commercial  preparations  of  oil  emulsions  contain  the  following 
constituents :— ^5  per  cent,  hydrocarbon  oils  (parafl&n  series),  4  per 
cent,  phenols  (mostly  cresylic  acid),  and  about  11  per  cent,  inert  matter. 
These  emulsions  have  proved  very  satisfactory  when  diluted  so  that 
16  or  20  gals,  make  200  gals,  spray,  and  seem  to  possess  the  correct 
physical  characteristics  which  give  proper  penetration  without  injury 
to  trees.  Emulsions  made  from  crude  oU  should  only  be  used  as 
dormant  insecticide  sprays.  The  formula  given  for  the  preparation 
of  crude  oil  emulsion  is— fish-oil  or  whale-oil  soap,  5  lb. ;  caustic 
soda,  1  lb. ;  crude  oil,  6  gals. ;  water,  43  gals.  Crude  oil  frequently 
contains  much  foreign  matter  and  should  never  be  u^ed  except  where 
it  is  possible  to  apply  at  least  200  lb.  pressure.  Where  a  better  oil 
or  distillate  is  obtainable,  it  should  be  substituted  for  the  crude  oil. 
If  a  distillate  testing  29°  B6.  is  used,  4  gals,  only  are  necessary  in  the 
above   formula. 


Treherne  (R.  C.)  The  Tarnished  Plant-Bug  (Lygus  pratensis,  Linn.). 
— Proc.  Entom.  Soc.,  British  Columbia,  Victoria,  no.  7,  July  1915, 
pp.  16-18.    [Received  19th  November  1915.] 

Lygits  pratensis,  L.  (tarnished  plant-bug),  is  prevalent  in  the  Lower 
Fraser  Valley  and  is  a  serious  pest  in  greenhouses.  It  is  believed  to 
be  the  most  important  agent  in  transmitting  Badlliis  amyhvorus  (fire- 
blight).  The  details  of  oviposition  in  British  Columbia  are  as  yet 
uncertain.  The  eggs  are  probably  laid  in  autumn  and  spring  on  weeds, 
which  act  as  host-plants  during  these  periods.  The  adults  are  very 
active  during  the  day  and  can  only  be  captured  in  early  morning  in 
spring  when  they  are  partially  dormant.  The  chief  injury  occurs  on 
the  terminal  shoots  of  peaches,  pears,  apples,  etc.,  in  nurseries,  resulting 
in  temporary  or  permanent  cessation  of  growth.  The  destruction  of 
weeds  in  orchards,  trapping  by  sticky  shields,  and  spraying  with  dilute 
kerosene  emulsion  or  nicotine  extracts  at  the  time  when  nymphs  are 
present  are  recommended. 
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East^am  (J.  W.).  The  Part  played  by  Insects  in  the  Spread  of  Plant- 
Diseases. — Proc.  Entom.  Soc,  British  Columbia,  Victoria,  Ho.  7, 
July  1915,  pp.  18-21.    [Received  19th  November  1915.] 

The  spores  of  injurious  fungi  may  be  distributed  by  the  agency  of 
insects,  the  wounds  produced  by  the  latter  afEording  a  point  of  entrance 
into  the  plant.  The  flea-beetle  in  this  way  aids  in  the  spread  of  early 
blight  of  potato  and  tomato,  due  to  Macrosporium  solani.  Sderoiinia 
fructigeim  (brown-rot)  in  plum  and  peach  orchards  is  spread  through 
the  agency  of  Conotrachelus  nenuphar  (plum  curculio).  Since  bacteria 
have  no  power  of  penetrating  the  cuticle  of  a  plant,  the  role  played  by 
insects  as  distributing  agents  is  important.  Bacillus  tracheiphilu^s, 
causing  the  wilt  disease  among  Cucurbitaceous  plants,  is  carried  by 
Diabrotica  viUala  and  D.  I2'punctata  (striped  cucumber  beetles). 
In  the  case  of  the  fire-bfight  of  apple,  pear,  etc.,  the  first  infections 
of  the  season  are  produced  by  insect  infection  of  the  blossoms.  Many 
kinds  of  flies  and  certain  night-flying  Lepidoptera  may  serve  as  carriers 
of  the  disease.  Examination  of  comb-honey  to  determine  whether 
the  blight  bacillus  can  live  through  the  winter  season  in  the  hive  have 
shown  it  to  be  almost  uniformly  sterile.  Whether  any  relation  exists 
between  the  number  of  bees  present  and  the  prevalence  of  blight  is  at 
present  undetermined.  It  is  possible  that  if  there  is  a  scarcity  of 
flowers  in  early  spring,  bees  might  be  attracted  to  running  cankers 
and  thus  produce  more  primary  blossom  infection.  Later  in  the 
season  the  disease  is  spread  by  Lygus  pratensis,  Aphids  and  leaf- 
hoppers,  and  in  Ontario  by  Scolytus  rugulosus  (bark  beetle). 

Getchell  (F.  H.).  Some  Insect  Pests  of  the  Lower  Eraser  Valley. — 
Proc,  Entom.  Soc,  British  Columbia,  Victoria,  no.  7,  July  1915, 
pp.  30-33.    [Received  19th  November  1915.] 

The  following  insect  pests  are  recorded : — Eriosoma  lanigerum  (woolly 
aphis),  Eriophyes  pyri  (pear-leaf  blister-mite),  Eucosm^  (Tmetocera) 
ocellana  (bud  moth),  Lejndosaphes  ulmi  (oyster-shell  scale),  MaUwosonva 
erosa  (tent-caterpillar),  Cacoeda  (Archips)  rosaceana  (oblique-banded 
leaf-roller).  Aphis  sorbi  (rosy  aphis),  and  Enarm^mia  prunivora  (lesser 
apple-worm).  An  account  of  the  more  common  methods  of  controlling 
pests  of  fruit-trees  is  appended. 

Lyne  (W.  H.).  Comments  on  some  Peculiarities  in  Connection  with 
the  Life-History  of  the  Codling-Moth  on  the  Pacific  Coast. — Proc. 
Entom.  Soc.,  British  Columbia,  Victoria,  no.  7,  July  1915,  pp.  33- 
35.    [Received  19th  November  1915.] 

The  majority  of  the  adults  of  Cydia  pomxmella  emerge  between 
1st  July  and  15th  August,  and  during  the  whole  season  not  more  than 
50  per  cent,  of  the  larvae  enter  the  fruit  at  the  calyx.  It  is  thus 
necessary  to  spray  a  second  time,  about  four  or  six  weeks  after  the 
first  application,  in  order  to  destroy  larvae  hatching  from  eggs  deposited 
on  the  fruit.  Calj^-infestation  is  highest  in  early  summer,  then 
gradually  decreases.  Experiment  showed  that  no  larvae  left  the 
fruit  until  the  middle  of  August ;  the  pupating  season  was  over  by 
the  middle  of  September  and  the  numbers  of  the  second  brood  were 
so  small  as  to  be  scarcely  recognisable. 
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Treherne  (R.  C).  Shade-Tree  and  Ornamental  Insects  of  British 
Columbia. — Proc.  Entom.  Soc,  BrUish  Columbia,  Victoria,  no.  7, 
pp.  35-41.    [Received  19th  November  1915.] 

The  following  are  amon^  the  more  important  insects  found  on  shade 
and  omamentaltrees  in  Bntish  Columbia  : — Rhynchota :  Lepidosaphes 
fdmi  (oyster-shell  scale),  Atdacaspis  rosae  (rose  scale),  Ptdvinaria 
innumerabUis  (cottony  maple  scale),  Aspidiotua  ostreaeformis  (European 
fruit  scale),  Lecanium  spp.,  Chrysomphalus  dictyospermi  and  Lygus 
pratensis,  (tarnished  plant-bug).  Lepidoptera :  Cacoeda  (Archips) 
rosaceana  (oblique-banded  leaf-roller),  C.  argyrospUa  (fruit-tree  leaf- 
roller),  Phytometra  calif ornica  (alfalfa-looper),  Vanessa  caryae  (west  coast 
painted  lady),  Orgyia  (Hemerocampa)  antiqua  (tussock  moth).  Mala- 
cosoma  erosa  (tent-caterpillar),  Hyphantria  cunea  (fall  web-worm), 
Lycophotia  margarUosa  (Peridroma  saucia)  and  PliUella  maculipennis 
(diamond-backed  moth).  Coleoptera :  Otiorrhynchi^  suLoatus  and 
Saperda  calcarata  (poplar  borer). 

Wilson  (T.).  The  Outbrealt  of  Locusts  in  1914. — Proc.  Entom.  Soc,, 
British  Columbia,  Victoria,  no.  7,  July  1915,  pp.  41-43.  [Received 
19th  November  1915.] 

Orchards  in  Okanagan  suffered  severely  from  an  attack  of  locusts 
during  1914,  Melanoplus  affinis  and  M.  femur-rubrum  being  the  most 
abimdant.  Orchards  in  which  clean  cultivation  was  practised  were 
most  seriously  damaged.  Clover,  lucerne  and  hay-crops  were  also 
attacked.  The  outbreak  may  be  attributed  to  the  abnormally  hot 
and  dry  season  experienced,  the  influx  of  settlers  and  the  consequent 
diminution  of  the  natural  food  of  locusts,  and  too  heavy  or 
injudicious  grazing,  which  has  destroyed  the  natural  food-plants. 
The  egg-masses  are  devoured  by  several  species  of  blister-beetles, 
notably  Cantharis  cyanipennis.  From  previous  records,  severe 
outbreaks  appear  to  occur  every  seven  years. 

Taylor  (L.  E.).  Notes  on  Birds  likely  to  be  of  Service  in  the  Destruc- 
tion of  Grasshoppers  in  the  Nicola  Valley. — Proc.  ErUom.  Soc., 
British  Columbia,  Victoria,  no.  7,  July  1915,  pp.  43-45.  [Received 
19th  November  1915. 

This  paper  gives  an  account  of  fifteen  species  of  birds  occurring  in 
the  Nicola  Valley.  The  food  of  these  species  consists  largely  of  grass- 
hoppers, these  in  some  cases  forming  42  per  cent,  of  the  total. 

Theobald  (F.  V.).  New  Myrmecophilous  Aphides. — Reprint  from 
The  Entomologisi*s  Record,  London,  xxvii,  no.  3,  15th  March  1915, 
pp.  52-55.     [Received  22nd  November  1915.] 

The  descriptions  of  the  following  species  of  Aphids  are  given  :  Trama 
donisthorpei  found  in  the  nest  of  Tetramorium  caespitum  in  the  Isle  of 
Wight ;  Forda  hexa^gona  from  a  nest  of  Formica  fusca  in  Corn- 
wall ;  Forda  furcata  from  a  nest  of  Myrmica  laevinodis  in  the  Isle  of 
Wight ;  Aphis  alienus  from  the  nests  of  Lasius  aliemis  in  South 
Devon  ana  Cornwall ;  Macrosiphum  formicarium  from  a  nest  of 
Lasius  flavus  in  Lundy  Island  ;  and  Aphis  leontodonidla  from  a  nest 
of  LoMus  flavus  at  Wye. 
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Urich  (F.  W.).  Insects  affecting  the  sugar-cane  in  Trinidad. — Bull. 
Dept,  Agric.  Trinidai  dk  Tobago^  Parl-of-Spainy  xiv,  no.  5,  1915, 
pp.  156-161.    [Received  29th  November  1915.] 

The  following  list  deals  with  some  of  the  principal  insects  affecting 
the  sugar-cane  in  Trinidad,  their  natural  enemies  and  methods  of 
control  The  adults  of  Tomaspis  saccharinay  Dist.  (sugar-cane  frog- 
hopper),  are  destroyed  by  the  birds,  MUvulustyrannus,  and  CroUyphaga 
ani,  several  predatory  species  of  Attidae  or  jumping  spiders,  a  parasitic 
mite,  RhyruJiolophus  sp.,  the  predatory  Orthopteron,  PKLugis  mantispa, 
and  a  parasitic  fungus,  Empusa  sp.  The  adults  and  nymphs  are 
attacked  by  a  ground  lizard,  Ameiva  surinamensis,  a  toad,  Bufo 
marintiSy  an  ant,  Solenopsis  geminata,  and  Metarrhizium  anisopliae 
(green  muscardme  fungus).  The  nymphs  are  attacked  by  the 
predatory  toad-bugs  (Galguudae),  the  Syrphid,  Salpingogaster 
nigra,  a  parasitic  worm,  Mermis  sp.,  and  an  ant,  Anochetus  inermis. 
Another  ant,  Monomorium  sp.,  preys  on  the  eggs,  which  are  parasitised 
by  the  Chalcids,  Oligosita  girauUi  (vermilion  egg-parasite)  and  Para- 
pndinus  tomaspidis  (brown  egg-parasite).  The  only  natural  enemy 
of  Castnia  licus,  Drury  (giant  moth  borer)  is  a  bird,  PUangus  sul- 
phurcUuSf  L.  The  best  means  of  dealing  with  this  pest  is  to  cut  out 
the  caterpillars  from  the  cane-stools  and  catch  the  moths. 

The  name  of  small  moth  borer  is  applied  to  the  three  species,  DuUraea 
saccharalis,  F.,  D.  caneUa,  Hmp.,  and  D.  lineolata,  Wlk.  Natural  enemies 
are  the  two  egg-parasites,  Trichogramma  minutum  and  a  species  of 
Prophanurus.  The  caterpillars  are  attacked  by  an  undetermined 
Tachinid  fly,  a  Hymenopteron,  Cyanoj^erus  sp.,  and  the  green 
muscardine  fungus.  Control  measures  include  the  collection  of  egg- 
masses,  cutting  out  the  larvae  and  propagation  of  parasites. 

Mods  (Remigia)  repanda,  F.  (striped  grass  looper)  is  destroyed  by 
a  bird,  QuiscaliLS  lugvbris,  Swains.,  a  lizard,  Ameiva  surinamensisy 
a  toad,  Bufo  marinus,  an  undetermined  Tachinid  fly  parasitic  on 
the  caterpillars,  a  Chalcid  parasitic  on  the  pupae  and  Polistes  canadensis 
(Jack  Spaniard).  Dusting  with  Paris  green  or  London  purple  is 
effective.  Weeding  a  field  when  the  caterpillars  are  present,  does 
good,  as  they  are  knocked  off  the  canes  and  exposed  to  the  attacks  of 
birds. 

Cirphis  humidicola,  Guen.  (cane-bud  caterpillar)  is  parasitised  by 
an  undetermined  Hymenopteron ;  artificial  control  measures  are  not 
necessary  against  this  insect.  Laphygma  frugiperda,  S.  Sc  A.  (com 
bud  worm.  Southern  grass  worm)  is  destroyed  by  insectivorous  birds 
and  an  undetermined  Tachinid  fly  has  been  bred  bom  it.  It  is  a  more 
serious  pest  of  maize  than  of  sugar-cane.  Dusting  with  arsenicals  is  the 
control  advised.  Two  undetermined  species  of  Hesperid  butterflies, 
commonly  known  as  cane-skippers,  are  parasitised  by  two  species  of 
Chalcids.  They  are  not  present  in  sufucient  numbers  to  be  serious 
pests.  The  larvae  of  a  Histerid  beetle  prey  on  the  larvae  of  Metamasius 
hemipterus,  L.  (weevil  borer),  which  never  attack  healthy  canes,  but 
occur  in  conjunction  with  Castnia  licus  and  Diatraea.  Seed-cane 
should  always  be  dipped  in  Bordeaux  mixture  before  planting. 
Myochrous  armatus,  Baly  (cane-bud  beetle),  if  very  numerous,  is 
injurious  to  seedlings  in  nurseries,  by  eating  off  the  young  shoots. 
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Dusting  or  spraying  with  lead  arsenate  is  recommended ;  the  vicinity 
of  the  nursery  should  be  kept  free  from  all  grass.  The  larvae  of  Rhyn- 
chophorus  palmarum,  L.  (gru-gru  beetle)  are  preyed  upon  by  those  of 
a  Histerid  beetle.  It  only  attacks  seed-cane  fermenting  from  excessive 
moisture  or  from  want  of  proper  treatment  before  planting.  Soaking 
the  plants  in  Bordeaux  mixture  is  advised.  Xyleborus  affinis  (shot- 
hole  borer)  never  attacks  healthy  cane,  but  is  generally  present  on 
canes  suffering  from  fungoid  disease,  especially  rind  fungus.  The 
larvae  of  Strategus  aheus  (rhinoceros  beetle)  are  killed  by  the  green 
muscardine  fungus.  They  rarely  attack  cane  and  generally  occur  in 
land  recently  cleared  on  which  there  are  many  decaying  tree-trunks. 
The  removal  and  burning  of  all  rotting  wood  is  advised.  The  mealy 
bugs,  Psevdococcus  calceolariaey  Mask.,  and  P.  saccharic  Ckll.,  are 
generally  kept  in  check  by  the  CoccineUid,  Scymnus  jyictus,  Gorh.,  so 
that  they  are  never  nimierous  enough  on  full-grown  cane  to  be  injurious. 
Aspidiotus  sacchari,  Ckll.,  is  parasitised  by  an  imdetermined 
Hymenopteron.  This  scale  mainly  occurs  on  diseased  and  old  canes. 
Schistocerca  praesignata,  Rehn  in  MS.  (brown  grasshopi)er)  is  preyed 
on  by  several  birds,  especially  the  tick  bird,  Crotophaga  ani.  When 
numerous,  dusting  or  spraying  with  arsenicals  will  effect  control. 
Conocephalmdes  (Neoconocephalus)  guUatus  (green  cane  Katydid)  is 
preyed  on  by  birds,  while  the  eggs  are  parasitised  by  a  small  Hymenop- 
teron. Homorocorypha  sp.,  aUied  to  H.  laticeps  (brown  cane  Katydid), 
has  the  same  natural  enemies.  Ddphax  (Stenocranus)  saccharivora, 
Burm.  (cane  fly)  has  never  been  numerous  enough  to  be  classed  as  a 
pest.  Its  nymphs  are  preyed  on  by  an  imdetermined  CoccineUid  and 
a  Dryinid  is  parasitic  on  them.  Scapteriscus  didactylus,  Latr.  (mole- 
cricket)  only  attacks  young  growing  plants.  The  lizard,  Ameiva 
surinamensis,  the  tick  bird,  Crotophaga  ani,  and  toads  are  natural 
enemies  of  it.  A  poison  bait,  consisting  of  flour,  100  lb.,  and  Paris 
green,  2|  to  31b.,  may  be  scattered  over  the  land  before  planting. 
Among  termites,  a  species  of  Calotermes  occurs  occasionally  on  stiff 
clay  soil.  Burning  all  nests  found  near  the  cane-stools  and  in  the  field 
before  planting  is  advised. 

Urich  (F.  W.).  The  coconut  butterfly,  Brassolis  sophorae. — Bull. 
Dept.  Agric.  Trinidad  <&  Tobago,  Port-of-Spain,  xiv,  no.  5,  1915, 
p.  172.    [Received  29th  November  1915.] 

In  April  and  May,  a  rather  severe  attack  of  Brassolis  sophorae 
(coconut  butterfly)  was  reported  from  the  east  Qoast  of  Trinidad. 
From  pupae  collected  in  the  central  part  of  the  Island,  a  species  of 
Chalds  was  reared.  The  cabbage  palms  (Oreodoxa  oleracea)  in  the 
Neparima  district  have  been  infested  with  this  pest  since  1908. 

Urich  (F.  W.).  Parasol  ants.— JBwZi.  DepL  Agric.  Trinidad  &  Tobago, 
Port'of-Spain^  xiv,  no.  5,  1915,  p.  173.  [Received  29th  November 
1915.] 

The  parasol  ants  proclaimed  under  the  Plant  Protection  Ordinance 
[see  this  Review,  Ser.  A,  iii,  p.  72]  are  AUa  octospirhosa  and  A.  cephalotes. 
The  former  takes  first  place  as  a  pest  of  gardens  about  Port-of-Spain 
and  other  towns.    It  also  occurs  on  cacao  estates,  but  its  depredations 
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there  are  insignificant  when  compared  with  those  of  the  larger  A,  ceph- 
cdoteSy  which  is  the  real  cacao  pest.  A  peculiarity  of  A,  odospinosa 
is  that  it  often  removes  the  skin  of  ripe  cacao  pods.  The  best  time  for 
destroying  the  nests  with  carbon  bisulphide  is  just  before  the  swarming 
of  the  winged  sexual  forms  from  December  to  May. 


Weiss  (H.  B.).  The  Establishment  of  Foreign  insects  in  Spite  of 
Inspection. — Canadian  Entomologist,  London,  Ont.,  xlvii,  no.  10, 
October  1915,  pp.  313-315. 

Two  large  nurseries  at  Rutherford,  N.Y.,  annually  import  large 
quantities  of  plants  from  Europe,  Asia  and  South  America.  The 
plants  are  subsequently  distributed  to  various  parts*  of  the  United 
States.  All  possible  precautions  are  taken  to  see  that  no  undesirable 
insects,  etc.  are  introduced,  but,  in  spite  of  this,  the  following  foreign 
pests  have  recently  become  established  in  the  vicinity  of  the  nurseries  : 
Phytomyza  aqwU'olii,  Gour.,  on  English  holly ;  Rhyadonia  {Evetria) 
buoUana,  Schin.  (European  pine-shoot  moth)  on  Pintts  magnus ; 
AgrUus  viridis,  L.,  var.  fagi,  Batz.,  on  rose  stems ;  Aspidiotus  tsugae, 
Marlatt,  on  Japanese  hemlock  and  Mydophilus  piniperda,  L.,  on 
Pinus  sylvestris.  In  1909,  Dasychira  pudibunda,  L.  (European  red- 
tail),  was  bred  from  a  pupa  collected  near  Rutherford.  In  July  1915, 
a  mole-cricket  was  found  feeding  on  the  roots  of  plants  [see  this  neview, 
Ser.  A,  iii,  p.  761].  In  addition  to  these  foreign  species,  noxious 
insects  from  other  parts  of  the  United  States  occurred  at  Rutherford, 
the  most  important  being,  the  gipsy  moth  and  Eriopus  (CaUopistria) 
floridensis,  Guen.  (Florida  fern  caterpillar).  With  one  or  two  excep- 
tions, the  infestations  were  slight,  but  it  is  only  a  question  of  time  before 
they  become  more  troublesome.  This  paper  concludes  with  a  list  of 
the  various  foreign  insect  pests  which  have  become  established  in  the 
United  States. 


Weiss  (H.  B.).  Insect  Importations  into  New  Jersey  during  the  Spring 
of  1915. — Canadian  Entomologist,  London,  Ont,,  xlvii,  no.  10, 
October  1915,  pp.  326-328. 

Among  a  number  of  insects  introduced  into  New  Jersey  in  nursery 
stock  in  the  spring  of  1915,  were  the  following  :  Coccus  hesperidum,  L., 
on  bay  trees,  and  Chrysomphalus  didyospermi,  Morg.,  on  palms,  from 
Belgium  ;  Lejndosaphes  ulmi,  L.,  on  boxwood  ;  Rhyadonia  (Evetria) 
buoliana,  Schiff.,  on  Pin%is  wontana,  P.  mughus  and  P.  imteriana ; 
the  carnivorous  beetles,  Hister  stercorarius,  Hoff.,  in  soil  round  rhodo- 
dendron roots ;  the  Hydrophilid  beetle,  Cercyon  haemorrhoidalis,  F., 
on  rhododendrons,  from  Holland;  Targionia  biformis,  Ckll.,  and 
Isosoma  orchidearum  on  orchids,  from  Brazil,  Colombia  and  Venezuela  ; 
Aidacaspis  rosae,  Bouch6,  on  rose  stocks,  Apatda  rumicis  on  roses,  and 
A,  auricoma  on  shrubs,  from  France  ;  Parlatoria  pergandei,  Ckll.,  on 
maples,  and  Pseudaonidia  paeoniae,  Ckll.,  on  azaleas,  from  Japan ; 
Chrysomphalus  perseae,  on  orchids  from  Central  America  ;  larvae  of 
Ortalid  flies  and  weevils  roimd  roots  of  blue  spruce,  from  Holland ; 
Ichneumonids  of  the  genera  Itoplectis  and  Brachycrypttis  from  cocoons 
on  azaleas  from  Japan ;  these  last  may  prove  to  be  useful  parasites. 
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Gillette  (C.  P.)  k  List  (6.  M.).  Sixth  Annual  Report  of  the  State 
Entomologist  of  Ck>lorado,  for  the  year  1915.— Office  of  Stute  Entomo- 
logisty  Fort  Collins,  Circular  no.  15,  June  1915,  44  pp.  [Received 
22nd  November  1915.] 

This  report  includes  extracts  from  the  annual  reports  of  the  county 
horticultural  inspectors.  Many  potatoes  coming  from  Teicas  and 
California  were  infested  by  the  potato  tuber  moth  [Phthorimaea 
operculeUd],  It  is  doubtful  whether  this  pest  would  become  serious 
imder  Colorado  climatic  conditions.  In  Boulder  county  the  most 
injurious  pest  is  the  codling  moth  [Cydia  pomonelld].  The  chief 
difficulty  in  control  is  the  fact  that  almost  every  family  has  a  few  trees 
which  are  wholly  neglected  and  become  breeding  places  for  all  pests. 
In  Mesa  countjr  the  best  results  against  the  coming  moth  appear  to 
have  been  attamed  with  six  applications  of  spray.  It  is  beUeved  that 
soil  fumigants  applied  in  the  dormant  season  would  control  the  woolly 
aphis  [Eriosoma  lanigerum]  in  Mesa  county.  Satisfactory  results 
were  achieved  with  soluble  oil  against  the  leaf -roller  in  Pueblo  county. 

Colorado's  Amended  Pest  lAyf.— Office  of  State  Entomologist,  Fort  Collins, 
Circular  no.  16,  August  1915,  8  pp.  [Received  22nd  November 
1915.] 

The  Pest  Inspection  Act  of  1911  passed  by  the  Colorado  General 
Assembly  has  been  amended  in  1915  in  order  to  make  it  more  effective 
from  the  resident  land-owner's  standpoint.  Under  the  old  law  the 
formation  of  a  *'  pest  district "  required  a  petition  of  the  majority  of 
the  acreage  withm  a  township,  or  an  area  not  exceeding  36  milee. 
The  new  law  requires  a  petition  bearing  the  signatures  of  the  majority 
of  resident  land-owners,  instead  of  a  majority  of  acreage.  A  County 
Inspector  may  now  destroy  pests  upon  the  property  of  those  persons 
who  neglect  to  carry  out  his  orders  and  the  cost  incurred  may  be 
charged  to  them.  The  State  Entomologist  has  jurisdiction  within  this 
law,  the  full  text  of  which  is  given. 

Smith  (L.  B.).  Control  of  the  Colorado  Potato  Beetle  {Leptinotarsa 
decemlineata.  Say).  —  Virginia  Truck  Expt.  Sta.,  Norfolk,  BulL 
no.  14,  1st  January  1915,  19  pp.,  5  figs.  [Received  24  November 
1915.] 

This  is  a  sunmiary  of  the  field  work  during  1914  on  sprajring  experi- 
ments against  Leptinotarsa  decemlineata.  Say  (Colorado  potato  beetle) 
in  Virginia.  As  a  spray  for  potatoes,  Bordeaux  mixture  (4-6-50), 
together  with  arsenate  of  lead  paste  from  4  to  6  lb.  and  1  lb.  of  Paris 
green  to  50  U.S.  gals,  of  mixture,  has  not  yet  been  surpassed  by  any 
of  the  proprietanr  insecticides  now  in  use,  either  from  the  standpoint 
of  efficiency  or  of  economy,  for  the  farmer  who  grows  5  acres  or  more 
of  potatoes.  In  this  case  it  will  pay  to  have  the  proper  facilities  for 
the  mixing  of  Bordeaux  and  the  application  of  sprays.  For  those 
who  grow  less  than  5  acres,  it  may  be  more  economical  to  use  some 
prepared  spray  material,  especially  as  the  facilities  for  mixing  at  home 
are  likely  to  be  poor,  thus  making  a  spray  of  mediocre  quahty.  One 
application  of  Paris  green  and  lime  dust  should  be  made  at  the  time 
the  first  green  shoots  are  shoeing,  this  will  protect  the  young  potato 
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plants  from  the  ravages  of  the  adult  beetles  until  sufficient  foliage  is 
developed  for  the  application  of  the  liquid  sprays,  which  should  be 
used  as  soon  as  the  plants  are  from  4  to  8  inches  high.  These  should 
be  applied  at  least  every  10  days  and  preferably  once  a  week  until  the 
crop  IS  ready  for  harvest.  Applying  the  spray  between  9  a.m.  and 
4  p.m.  on  bright,  clear  days,  will,  to  a  great  extent,  eliminate  the 
danger  of  scorching.  The  spray  should  be  applied  in  as  fine  a  mist 
as  possible,  so  that  both  sides  of  the  leaves  will  be  coated  with  the 
liquid.  A  high-pressujre  sprayer  is  therefore  more  satisfactory.  Great 
care  should  be  exercised  in  the  mixing  and  preparation  of  the  spray 
materials,  as  many  good  crops  have  been  ruined  through  carelessness  in 
this  respect. 

Davi3  (J.  J.)-  The  pea  aphis  with  relation  to  forage  crops.— Z7./S.  Dept. 
Agric,,  Washington,  D.C,  Bull.  no.  276,  29th  September  1915, 
67  pp.,  17  figs.    [Received  22nd  November  1915.] 

In  the  United  States,  Acyrthosiphon  (Macrosiphum)  pisi,  Kalt.  (pea 

aphis),  seems  to  have  made  its  first  appearance  in  destructive  and 

^'  noticeable  numbers  in  1899,  although  it  is  known  to  have  been  present 

^  there  for  at  least  twenty  years  previously.   The  present  paper  discusses 

the  identity  of  this  species  [see  this  Review,  Ser.  A,  iii,  p.  702]  and  gives 

J  an  account  of  extended  investigations  on  the  life-history.   Macrosiphum 

e  trifoliiy  Perg.,  is  considered  to  be  identical  with  A.  pisi.    The  following 

e  is  a  list  of  the  authentic  food-plants  of  this  Aphid  in  the  United  States : 

f  CapseUa  bursa-pastoris  (shepherd's-purse),  Ervum  sp.  (lentil),  Lathyrus 

1.  odoratus  (sweet  pea),  L,  sativum  (grass  pea),  Medicago  saliva  (lucerne), 

I  MdHotus   alba    (white  sweet  clover),  Pisum  sativum  (garden  pea), 

r  Trifolium   incarnatum   (crimson    clover),    T.  pratense   (red  clover), 

J  T.    repens    (white    clover),     Vicia    ludoviciana,    F.    gigantea,    and 

F.  viUosa  (vetches  or  tares).    Clovers  serve  as  hosts  for  this  Aphid 

i  throughout  the  year,  and  it  is  on  these  plants  that  it  usually  passes 

the  winter,  either  as  an  egg  or  as  a  viviparous  female ;   during  the 

summer  months,  the  migrants  also  pass  to  other  leguminous  crops 

and  on  these  they  multiply  very  rapidly,  often  destroying  large  acreages. 

In  the  latitude  of  La  Fayette,  Ind.,  A,  pisi  winters  both  as  a  viviparous 

female,  usually  wingless,  and  as  an  egg.    Farther  north  it  probably 

winters  exclusively  in  the  egg-stage,  while  further  south,  in  the  latitude 

of  Tennessee,  the  sexual  forms  which  lay  the  hibernating  eggs  are  rare. 

Still  further  south,  only  the  viviparous  females  occur  and  it  is  believed 

that  viviparous   reproduction   may  occur  indefinitely  in  localities 

where  the  winters  are  sufficiently  mild.    In  the  latitude  of  Illinois, 

Indiana,  Maryland  and  Delaware,  migrants  from  the  winter  hosts  (red 

and  crimson  clovers)  begin  to  spread  to  new  fields  of  clover  and  garden 

peas  about  1st  May,  and  injury  usually  becomes  noticeable  about 

1st  June,  extending  up  to  July.    By  that  time,  parasitic  and  predaceous 

enemies  are  sufficiently  numerous  to  control  the  Aphid,  or  at  least  hold 

it  in  check,  and  a  little  later  the  fungus,  Empusa  aphidis,  becomes 

prevalent,  so  much  so  that  the  pest  may  appear  to  be  exterminated. 

As  weather  conditions  become  more  favoujrable  for  the  Aphid  and  less 

so  for  its  enemies,  it  is  usually  again  abundant  by  September  on  clover 

and  late  garden  peas.    Further  north,  the  insect  does  not  appear  in 

injurious  numbers  until  about  July.     Experiments  carried  out  at 
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BacxsEB  (J.).  The  ZimaieniiaB  Pine  Mock. — r.5.  DepL  Agrie. 
Wa$ktngtoH,  D.C.,  Bull.  no.  295,  2Sth  October  1915,  11  pp., 
11  plates. 

In  various  parts  of  the  West  of  the  United  States.  Pihipe^U  zimmer- 
mam,  Grote  (Zimmerman  pine  mothi  is  very  destructive  to  coniferoos 
trees,  and  especially  to  Pitft^  pohdero^  yellow  pine).    It  also  attacks 
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Pinits   strdbus   (white  pine),   P.   resinosa   (Canadian  or  red  pine), 
P.  ausiriaca  (Austrian  pine),  P.  sylvestris  (Scotch  pine)  and  P.  cembra 
(Swiss  pine).    It  is  largely  the  cause  of  "  spike-top  "  in  mature  timber 
and  stunts  and  kills  outright  innumerable  trees  of  the  so-called  "  second 
growth."    The  timber  of  at  least  one  area  has  been  brought  into  such 
ill-repute  that  carpenters  and  builders  refuse  to  use  it  for  any  important 
purpose.     A  systematic  study  of  the  life-history  and  habits  of  this 
pest  was  undertaken  in  the  autumn  of  1912  and  continued  in  1913 
and  1914.    The  particulars  were  collected  only  in  Montana  and  Idaho, 
but  the  moth  is  probably  distributed  throughout  the  United  States. 
The  marked  variations  in  colour  of  the  caterpillars  appear  to  be  due 
to  the  host  plant.    The  chrysalis  is  without  spinea  on  tie  segments, 
which  readily  distinguishes  it  from  an  Aegeriid  pupa  that  is  frequently 
found  under  somewhat  similar  conditions.    The  adults  are  chiefly  on 
the  wing  from  1st  May  to  15th  September,  but  fertilised  eggs  are 
deposited  during  any  of  the  milder  months  and  larvae  of  all  sizes, 
except  the  most  minute  in  winter,  may  be  found  at  any  time  of  year. 
Since  no  other  pitch  moth  so  seriously  destructive  to  the  trunks  of 
mature  or  nearly  mature  trees,  leaves  the  entire  pupal  shell  within 
the  bark  or  the  pitch  which  sheltered  the  immature  insect,  its  identity 
is  quite  easily  determined.     The  eggs  deposited  in  July  appear  to 
hateh  within  about  two  weeks.     In  the  latter  part  of  August,  the 
mixture  of  coarse  castings  and  brown  bark  dust  which  is  thrown  out 
through  the  entrance  and  other  holes  in  the  bark  indicates  the  presence 
of  the  larva.    Unlike  the  larva  of  the  Aegeriid  pitch  moths,  the  cater- 
pillar does  not  work  into  the  cambium  and  stay  there.    After  attaining 
nearly  half  its  full  growth  it  usually  leaves  its  hatehing  place  and  drills 
again,  often  several  feet  away  from  the  original  spot.    Migration  is 
not  renewed  in  spring,  each  larva  preparing  for  pupation  in  its  own 
individual  tunnel  by  Iming  it  with  silken  thread.    Pupation  takes  place 
about  the  middle  of  June.    Eggs  laid  the  previous  autimm  hateh  in 
early  .spring,  the  adults  appearing  during  August  and  September  of 
the  same  year,  while  eggs  laid  in  May  yield  adults  early  in  the  following 
spring.    In  the  northern  Rocky  Mountain  region,  Pissodes  schtvarzi, 
Hopk.,  is  a  common  associate  of  this  moth  in  yellow  pine,  especially 
when  the  trees  are  attacked  near  the  base,  as  the  work  of  this  beetle 
is  rarely  found  more  than  2  or  3  feet  from  the  ground.    The  result  of 
infestation  is  identical.    Aegeria  (Sesia)  brunneri,  Busck,  which  is  at 
present  known   in   Montana   and   Idaho,   is   also   associated   with 
P.  zimmermani  in  yellow  and  lodge  pole  pine. 

In  Montana  and  Idaho,  Pinipestis  cambiicola,  Dyar,  is  a  most 
important  factor  in  regard  to  the  existence  of  P.  zimmermani.  During 
the  latter  part  of  June  it  infests  the  cambium  of  the  terminal  branches 
of  mature  yellow  pine,  and  many  of  these  wounds  are  reinfested  year 
after  year.  Its  work  almost  invariably  causes  the  knobby  growth  on 
branches  in  which  P.  zimmermani  breeds  undisturbed  by  woodpeckers, 
and  P.  cambiicola  must  be  therefore  regarded  as  providmg  brood  trees 
for  the  more  destructive  insect.  In  most  parts  of  the  Rocky  Mountains 
Dryobate8  viUosus  m^onticcla  (Rocky  Mountain  hairy  woodpecker)  is 
unquestionably  the  most  efficient  natural  control  of  P.  zimmerma^ni. 
Woodpeckers,  however,  never  molest  caterpillars  under  '*  spike-tops  " 
or  in  tnobby  branches  on  certain  mature  trees  and  this  is  evidently 
the  reason  why  their  effects  are  so  limited.     The  cocoon  of  an 
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Ichneumonid,  belonging  to  the  subfamily  Pimplinae,  of  a  new  genus 
and  species,  is  frequently  found  in  the  tunnels  in  Montana  and  Idaho ; 
and  this  parasite  kills  as  many  as  80  per  cent,  of  the  larvae  of 
second-growth  trees  in  some  locaUties.  It  is  as  ineffective  as  the  bird 
for  the  same  reason.  Another,  somewhat  larger  parasite,  Ichneumon 
sp.  n.,  is  frequently  found  in  winter  in  the  chrysalis  of  the  moth.  It  is 
less  numerous  and  consequently  of  still  less  economic  importance. 

With  the  elimination  of  the  main  opportunities  for  propagation,  all 
these  agents  would  check  the  ravages  of  the  moth  in  rationally  managed 
woodlands.  It  is  necessary  to  remove:  (1)  Trees,  which  below  the 
spike,  show  branches  with  yellow  needles — a  certain  indication  of 
present  infestation ;  (2)  those  which  are  struck  by  lightning  and  remain 
green,  as  the  moth  usually  breeds  in  great  numbers  along  the  lightning 
scars;  and  (3) those  with  knobby  growths  on  branches.  Open,  sunny 
stands  of  timber  are  those  most  affected  by  P.  zimmermani.  It  appears 
to  be  an  absolute  necessity  to  the  insects'  existence  in  a  locality  stocked 
with  second  growth  that  some  mature  trees  should  be  present  which 
have  been  left  to  reseed  the  area  or  on  account  of  being  unfit  for  logs, 
as  these  constitute  brood  trees.  Out  of  a  hundred  trees  infested  in  the 
West,  about  80  per  cent,  are  yellow  pine,  15  per  cent,  lodge-pole  pine, 
and  5  per  cent.  Douglas  fir.  Trees  with  a  thick  layer  of  fresh  bark  and 
cambium,  as  well  as  the  more  vigorous  growers,  Are  preferred  for 
attack.  While  the  mature  trees  provide  the  most  favourable  conditions 
for  this  moth,  it  does  the  greater  damage  in  smaller  ones,  up  to  a  foot 
in  diameter.  Mature  trees  are  usually  attacked  from  between  10  to 
30  feet  from  the  top  down  and  second  growth  trees  from  about  breast- 
high  up  to  from  35  to  40  feet. 

Insect  Notes. — Mthly.  Bvll,  Cal.  State  Commiss,  Hortic.,  Sacramento, 
iv,  no.  10,  October  1915,  p.  484. 

The  Coccinellids,  Cry^ptolaemus  m^ntrouzieriy  Muls.,  Hyperasjns 
lateralis,  Muls.,  and  Scymnus  sordidus,  Horn,  have  been  doing  effective 
work  against  Pseudococcus  citri,  Risso  (citrus  mealy  bug).  The  solanum 
mealy  bug,  Pseudococcus  solani,  Ckll.,  was  reported  as  injuring  tomato 
vines.  Amphicerus  punctipennis,  Lee.  (western  twig  borer),  nas  been 
foimd  working  in  pnmings  from  an  orange  orchard.  Pseudococcus 
ryani,  Coq.  (cjrp^ess  mealy  bug)  was  being  controlled  by  H,  lateralis. 
Scymnus  coniferarum  has  been  found  destroying  Pseudococcus  pini. 
S,  guttylatus,  Lee,  and  S.  sordidus,  Horn,  were  found  attacking 
Pseudococcus  aurHanatu^s,  Mask,  (golden  mealy  bug),  infesting  Arau^xtria 
excdsa  (Norfolk  Island  rine).  S,  marginicoUis,  Mann.,  was  also 
observed  to  attack  Coccids.  Bamboo  was  reported  to  be  heavily 
infested  by  Asterolecanium  banifmsae,  Bdv.,  in  one  locality,  and  in 
another,  camphor  trees  were  attacked  by  Chrysomphalus  aurantii. 
Mask.  Pissodes  radiatae  (Monterey  pine  weevil)  was  reared  from 
Pinups  sUvestris  early  in  September. 

Maskew  (F.).    Quarantine  Division,  Report  for  the  Month  of  August 
1915. — Mihly.  Bull.  Cal.  State  Cpmmiss.  Hortic.,  Sacramento,  iv, 
.  no.  10,  October  1915,  pp.  485-487. 

Among  the  pests  intercepted  in  August  1915  were  the  following : — 
Cydas  jormicarius  in  sweet  potatoes  from  China ;    Pseudococcus 
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bromdiae  and  Diaspis  bromdiae  on  pineapples  and  Coccus  longidus  on 
betel  leaves,  from  Hawaii ;  Lepidosaphes  gloveri  on  limes  and  Calandra 
oryzae  in  beans,  from  Mexico ;  Aspidiotus  cydoniae,  A.  cyanophyUi 
and  Chrysomphalus  scutiformis  on  bananas,  from  Central  America. 


Watson  (J.  R.).     Another  Migratory  Moth  (Lep.).—Entom.  News, 
Philadelphia,  xxvi,  no.  9,  November  1915,  pp.  419-422. 

The  study  during  1915  of  the  life-history  and  distribution  of  the 
Noctuid,  Anticarsia  gemmatilis,  has  resulted  in  some  interesting 
discoveries.  In  South  Florida,  the  caterpillars  are  a  great  pest  of  the 
velvet  bean  (Stizolobium  sp.),  one  of  the  most  valuable  leguminous 
forage  and  soil-improving  plants.  It  attacks  also  the  kudzu  vine  and 
the  horse  bean  (Canavalia).  The  caterpillars  and  moths  begin  to  do 
serious  injury  at  Miami  in  July,  and  6  weeks  later  at  Gainesville  in 
North  Florida.  There  they  appear  in  August,  but  do  not  become 
sufl&ciently  abundant  to  do  material  damage  until  1st  September, 
although  the  beans  are  large  enough  to  be  attractive  as  early  as  May. 
During  the  past  two  seasons  a  careful  search  was  made  through  the 
first  seven  months  of  the  year,  but  not  a  single  moth  or  caterpillar  was 
seen  before  August.  Hundreds  of  caterpillars  were  reared  in  the 
laboratory  during  October  and  November,  with  special  care  to  protect 
them  from  a  fun^s  disease  due  to  Botrytis  rHeyi,  These  pupae  and 
others  collected  in  the  field  were  kept  imder  conditions  as  nearly 
natural  as  possible.  The  last  moth  to  emerge  from  them  appeared 
early  in  January ;  the  remainder  later  on  being  foimd  to  be  dead. 
No  live  pupae  could  be  found  in  the  fields  in  January.  It  would 
therefore  seem  that  the  insect  dies  out  each  winter  to  come  up  again 
from  the  south  each  summer.  In  reply  to  a  circular  enquiry,  it  was 
ascertained  that  no  one  north  of  the  Gulf  States  had  seen  the  larvae 
and  that  while  the  moths  had  been  taken  as  far  north  as  Ontario,  all 
the  specimens  taken  in  the  North,  with  one  exception,  were  captured 
from  late  September  to  November.  There  was  no  record  from  the 
New  England  States.  In  the  northern  States,  the  moths  appear  to 
be  most  frequently  taken  in  western  Pennsylvania  and  Ohio,  i.e.,  due 
north  of  Florida.  All  the  available  evidence  seems  to  indicate  that 
Anticarsia  gemmatilis  is  a  wanderer  in  the  northern  States,  like  Alabama 
argiUacea,  This  moth  does  not  appear  to  be  generally  abundant  in 
the  West  Indies,  and  apparently  is  not  troublesome  in  Porto  Rico,  but 
is  reported  to  be  common  in  Cuba.  A,  gemm^Uilis  appears  to  be  a 
sub-tropical  species  ill-adapted  to  regions  of  frost,  but  it  is  not  the 
direct  action  of  the  cold  that  exterminates  the  insect  at  Gainesville. 
Pupae  lying  exposed  on  the  ground  were  not  injured  by  an  exception- 
ally low  temperature  of  22°.  The  factor  which  prevents  their  surviving 
even  the  mild  winter  of  the  latitude  of  Gainesville  is  their  imperfect 
hibernation,  A  few  warm  days  in  winter  cause  the  moth^  to  emerge 
from  the  pupae,  when  the  absence  of  food  results  in  their  death  without 
progeny.  In  April,  or  even  late  ]y(arch,  the  insects  would,  in  many 
cases,  find  suitable  host-pjants  .before  death.  It  was  found  that 
though  caterpillars  in  the  laboratory  ate  sparingly  of  some  of  the  wild 
and  cultivated  leguminaceous  plants,  lucerne  bemg  the  least  disliked, 
they  would  not  grow,  and  undoubtedly  all  would  have  died  had  not 
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some  velvet  beans  been  raised  in  the  greenhouse  for  them.  The 
ability  of  A.  gemmatUis  to  reach  so  far  north  as  Canada  is  to  be 
explamed  by  its  longevity.  A  brief  description  of  the  life-history 
of  the  insect  is  given.  In  September  it  spends  about  3  days  in 
the  egg-stage  and  21  in  the  larval,  passing  through  6  instars.  The 
pupal  stage  averages  between  10  and  11  days  in  September.  As  the 
weather  became  cooler  this  time  was  gradually  lengthened. 

Rand  (F.  Y.).  Dissemination  of  Bacterial  Wilt  of  Cueurbits.  (Prelimi- 
nary Note). — Jl.  Agric,  Researchy  Washington,  D,C.,  v,  no.  6, 
8th  November  1915,  pp.  257-260,  1  plate. 

According  to  Dr.  Erwin  F.  Smith,  leaf-eating  insects,  especially 
Diabrotica  vittata,  are  the  chief  agents  in  the  spread  of  the  bacterial 
wilt  of  Cucurbitaceous  plants.  U,  was  suspected  that  the  organism 
might  pass  the  winter  inside  the  bodies  of  these  hibernating  insects. 
In  order  to  elucidate  this  point  and  to  develop  some  practical  method 
of  control,  the  author  has  further  investigated  this  frequently 
destructive  dbeaae  and  a  number  of  cage  experiments  were  made. 
From  these  it  would  appear  that  the  wilt  bacteria  are  carried  over  the 
winter  by  the  hibernating  beetles  and  inoculated  into  the  cucumbers 
as  they  feed  upon  the  young  leaves.  Only  those  beetles  which  have 
previously  fed  upon  wilted  plants  convey  the  disease. 

WooDWORTH  (C.  W.).  The  Efficiency  of  Spray  Machinery. — California 
Cultivator,  Los  Angeles,  xlv,  no.  19,  4th  November  1915,  p.  451, 
1  table. 

This  paper  gives  an  accoimt  of  the  method  of  testing  the  efficiency 
of  spraying  apparatus  by  a  comparison  of  the  .theoretical  horse-power 
with  that  obtained  in  actual  practice.  The  method  of  testing  is  to 
find  the  maximum  pressure  the  engine  will  exert  with  all  the 
lines  of  hose  open  and  the  time  taken,  under  these  conditions,  to  fill  a 
50  gallon  barrel.  By  consulting  the  table,  this  result  can  be  compared 
with  the  theoretical  power  and  thus  the  efficiency  of  the  engine 
mav  be  determined. 

WooDwoRTH  (C.  W.).  Time  of  Fumigation.— CoZi/ornia  Citrograph, 
Riverside,  Cal,,  i,  no.  1.  October  1915,  p.  8,  2  figs. 

The  eggs  of  scale-insects  were  submitted  to  the  action  of  cyanide  gas 
at  varjring  strengths  and  for  different  periods  of  time.  After  treatment 
the  gas  was  allowed  to  escape  from  the  enclosing  capsules  and  the  eggs 
were  left  to  hatch.  The  largest  number  of  eggs  which  hatched  had 
been  exposed  longest  to  gas  which  was  too  dilute  to  kill.  This  stimu- 
lative action  of  dilute  ffas  does  not  become  evident  until  after  at  least 
an  hour's  treatment.  In  dealing  with  stronger  gas,  it  has  been  found 
that  a  double  dose  gives  the  same  killing  effect  m  approximately  one- 
tenth  of  the  time.  In  field  experiments,  the  difference  in  the  leakage, 
which  in  an  average-sized  tree  is  compensated  for  by  a  change  of  1  pz. 
in  the  dose,  could  be  equally  well  compensated  for  by  a  change  of  40 
per  cent,  in  the  time.  For  example,  ah  8  oz.  dose  for  45  minutes  would 
have  the  same  killing  power  as  a  7  oz.  dose  for  1  hour,  or  a  9  oz.  dose 
for  32  minutes. 
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Whitb-Hanet  (J.).  Report  of  the  Officer  in  Charge  of  the  Prickly- 
Pear  Experimental  Station,  Dulacca,  from  1st  May  1914  to 
80th  April  1915.    Brisbane,  1915,  49  pp.,  30  figs. 

In  this  report,  the  destruction  of  prickly-pear  through  the  agency 
of  insects  is  considered.  Dactylapiits  (Coccus)  indicuSy  Green,  from 
Ceylon,  and  2).  (C.)  confusus,  Ckll.,  from  South  Africa,  reproduced  well 
on  small  plants  of  Opuntia  monacantha.  In  no  instance  did  any  of 
the  small  0.  m(m(icantha  plants  show  signs  of  sprouting  subsequent  to 
their  being  attacked  by  the  insects ;  presumably  their  destruction 
was  therefore  complete.  In  May  1914,  a  visit  was  made  to  North 
Queensland  for  the  purpose  of  ascertaining  the  amount  of  damage 
which  the  wild  cochineal  msects  of  Ceylon  would  be  capable  of  inflicting 
on  the  large  plants  of  0.  monacantha.  These  investigations  are  still 
in  progress.  Experiments  on  the  propagation  of  wild  cochineal  insects 
on  the  different  species  of  prickly-pears  occurring  in  Queensland,  have 
up  to  the  present  always  ended  in  failure,  and  the  present  situation 
indicates  that  there  is  no  possibility  of  acclimatising  the  insects  or  of 
inducing  them  to  multiply  on  and  ultimately  destroy  the  Dulacca 
prickly  pear.  The  cochmeal  insects  appear  incapable  of  subsisting 
on  plants  other  than  0.  monacantha. 


Zur  Bek&mpfung  des  Frostspanners.  [On  combating  Cheimalobia 
brumata,] — Schtoeiz  Zeitschr.  Obsi-  u.  WeinbaUy  Frauenfddy  xxiv, 
no.  22,  26th  November  1915,  p.  350. 

In  the  Swiss  canton  of  Aargau  the  supply  of  adhesives  proved 
inadequate  for  banding  against  Cheimatobia  brumata.  The  following 
reliable  formulae  are  given  :  Burgundy  resin,  1  lb. ;  common  turpen- 
tine, \  lb. ;  linseed  oU,  \  lb. ;  crude  oUve  oil,  \  lb.  Mixing  is  effected 
over  a  slow  fire  and  when  the  mass  has  cooled  it  is  spread  on  paper. 
The  second  formula  contains  13  oz.  of  cartgrease,  13  oz.  of  fish  oil  and 
32  oz.  of  coarse-grained  lesin.  The  grease  is  heated  until  the 
water  is  driven  out,  a  container  of  at  least  4  quarts  capacity  being  used, 
as  the  grease  rises  considerably.  The  fish-oil  is  then  added,  the  mass 
put  back  on  the  fire  and  the  lesin  is  stirred  in  until  it  melts. 
The  mixture  is  then  set  to  cool  and  may  be  spread  on  paper  the  next 
day. 


Harrison  (J.  W.  H.).     The  Psyllidae  of  the  Clevelands.— iVo^wroZw^, 
Londony  no.  707,  December  1915,  pp.  400-401. 

The  following  species  of  Psyllidae  are  recorded : — Aphalara 
caUhaCy  L.,  on  larch  and  spruce ;  PsyUopsisfraxinicolay  Forst.,  on  ash  ; 
P.  fraxiniy  L.,  on  ash ;  Psylla  pyricolay  Forst.,  on  mountain  ash ; 
P.  hariigiy  Flor,  on  birch ;  P.  pinetiy  Flor,  on  conifers ;  P.  mdano- 
neuray  Forst.,  on  hawthorn,  oak,  conifers,  etc. ;  P.  costalisy  Flor,  on 
blackthorn,  hawthorn,  mountain  ash,  oak ;  P.  peregrinay  Forst.,  on 
hawthorn;  P.  maliy  Schm.,  on  crab-apple;  P.  alniy  L.,  on  alder; 
P.  forsteriy  Flor,  on  alder  and  birch;  Pt  buxiy  L.,  on  box;  P.  spartiiy 
Gu6r.,  and  Aryt^iena  genistaCy  Lat.,  on  broom  ;  and  Trioza  urticaCy  L., 
on  elm  and  hawthorn. 
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De  Bussy  (L.  p.).  DIerkundlge  afdeellng.  [Zoological  Section.]— 
Meded,  Deli  Proefstat,,  Medan,  ix,  no.  4,  October  1915,  pp.  112- 
121. 

This  is  a  portion  of  the  Annual  Report  of  the  Station  for  the  year 
ended  Ist  July  1915.  Crops  grown  in  rotation  with  tobacco  Suffered 
severely  from  tobacco  pests.  The  damage  done  by  Maruca  testulalis 
and  Herse  (Protoparce)  convolvuli  has  been  made  the  subject  of  special 
reports  [see  this  Review^  Ser.  A,  iii,  pp.  248,  644.]  These  pests  were 
relatively  scarce  during  the  past  tobacco  season,  but  whether  this  was 
due  to  the  action  of  parasites  or  of  some  disease  is  not  clear.  A  species 
of  AcherorUia  was  more  than  usually  in  evidence  and  there  is  reason 
to  fear  that  it  is  spreading  to  previously  uninfested  areas.  The 
Noctuid,  ArcUasisa  jdagicUa  seems  to  have  almost  entirely  disappeared 
in  recent  years.  In  certain  tea  gardens  the  Limacodid,  Cania  biUnea, 
was  very  common  and  did  a  good  deal  of  harm.  An  undetermined 
Limacodid  closely  related  to  the  species  of  Belippa  noticed  in  1913, 
attacked  one  or  two  coffee  plantations.  Trichogramma  pretiosum  has 
been  bred  with  success  with  the  assistance  of  the  eggs  of  Mods 
(Remigia)  archesia ;  another  closely  allied  moth  which  frequents 
Phaseolas  radialus  in  large  numbers,  has  also  proved  to  be  a  host  of 
Trichogramma.  The  trap-crops  of  maize  near  tobacco  did  not  yield 
so  many  eggs  of  Chloridea  {Hdiothis)  as  was  expected.  One  or  two 
new  indigenous  parasites  of  tobacco  pests  have  been  discovered. 

With  regard  to  insecticides,  the  war  in  Europe  has  caused  the  planters 
to  turn  to  the  U.S.A.  for  suppUes,  especially  of  arsenicals.  The 
requirement  of  the  Java  experts  that  Paris  green  and  Urania  green 
should  not  contain  more  than  0*4  per  cent,  of  arsenious  acid  soluble 
in  water  as  such  [see  this  Review,  Ser.  A,  iii,  p.  645],  is  regarded  by 
the  Eiiropean  manufacturers  as  unnecessarily  stringent  and  they  point 
to  the  good  results  obtained  in  Russia  on  grain  crops  with  much  higher 
percentages ;  the  U.S.A.  manufacturers  regarded  the  figures  as  a 
clerical  error.  Izal  is  of  Uttle  use  against  tobacco  pests,  its  action 
being  much  too  slow ;  zinc  arsenite,  on  the  other  hand,  as  a  half  per 
cent,  emulsion,  was  very  effective,  had  no  ill  effect  on  the  young  tobacco 
plants  and  may  be  used  in  greater  strength  than  Paris  green  if  necessary. 
The  acidity  of  the  tapioca  meal  used  for  diluting  Paris  green  is  of 
considerable  importance,  as  it  may  promote  decomposition  of  the 
arsenical ;  it  is  strongly  advised  to  use  the  meal  as  fresh  as  possible 
for  mixing  with  Paris  green.  Aphids  have  not  been  very  troublesome 
and  it  was  not  found  necessary  to  free  any  quantity  of  Megilla  m-acukUa  ; 
experiments  on  the  native  Coccinellid,  Chilomenes  sexwAiculata,  have 
miscarried.  It  has  now  been  definitely  ascertained  that  tobacco  sent 
to  Holland  after  fumigation  with  carbon  bisulphide  is  quite  free  from 
the  tobacco  beetle  {Lasioderma),  and  as  the  cost  is  small,  such  fumiga- 
tion should  be  always  carried  out  before  export.  The  testing  of 
samples  of  fermented  tobacco  for  the  presence  of  Lasioderma  requires 
6-8  weeks,  this  being  the  maximum  period  necessary  for  the 
development  of  the  insect.  Lasioderma  may  apparently  be  intro- 
duced and  travel  in  a  number  of  other  materials  besides  tobacco, 
and  the  question  of  the  control  of  these  will  require  consideration. 
Tobacco  seed  has  been  found  to  be  infested  with  Lasioderma,  but 
fumigation  with  carbon  bisulphide  proved  satisfactory. 
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Flint  (W.  P.).  The  Effect  of  Cyanide  on  the  Locust  Borer  and 
the  Locust  Tree. — Science,  Lancaster,  Penn.,  xlii,  no.  1090, 
19th  November  1915,  pp.  726-727.  [Received  4th  December  1915.] 

Experiments  were  made  during  the  latter  part  of  1914  and  the  early 
part  of  1915  in  connection  with  the  control  of  Cyliene  robiniae  (black 
locust  borer),  to  determine  whether  at  least  a  part  of  the  borers  in 
infested  lociist  trees  might  be  killed  by  introducing  small  amounts  of 
potassium  cyanide  into  the  trunk.  The  trees  selected  were  from  one 
to  seven  inches  in  diameter  and  were  badly  infested  with  the  larvae 
of  the  borer.  The  cyanide  was  placed  in  holes  varying  from  one- 
quarter  to  one  inch  in  diameter,  bored  at  difEerent  heights  from  the 
ground.  The  chemicals  used  were  pujre  potassium  cyanide  in  small 
lumps  and  cyamde-chloride-carbonate  mixture  in  granular  form, 
contaming  from  35  to  38  per  cent,  sodium  cyanide.  Examination  of 
the  trees  four  months  later  showed  that  they  had  derived  no  benefit 
from  the  treatment.  Of  the  42  trees  examined  in  Jidy,  19  were  living 
and  of  these  16  contained  living  larvae  of  C.  robiniae.  In  several 
cases,  living  borers  were  found  close  above  the  holes  in  which  the 
cyanide  had  been  placed.  The  death  of  so  many  trees  was  not  entirely 
due  to  cyanide,  although  the  latter  had  a  very  injurious  effect,  since 
the  bark  was  dead  and  the  wood  discoloured  for  some  distance  around 
the  holes.  In  many  cases  the  portion  of  the  trees  round  the  holes  had 
been  gnawed  by  rodents. 


Shevibev  (I.).    Note  on  Retitiia  sp.  as  a  forest  pest  in  Russia. 

With  regard  to  the  species  of  Rhyadonia  (Retinia)  infesting  the 
forests  of  Tambov  [see  this  Review^  Ser.  A,  iii,  p.  728],  Dr.  Shevirev 
writes  that  R,  dujiana  is  chiefly  concerned,  but  that  the  foresters 
frequently  mistake  the  very  similar  damage  done  by  a  fungus,  Coeoma 
pinitorquum,  for  that  caused  by  the  moth.  This  fungus  is  much  the 
commoner  in  Russian  forests  and  he  has  had  many  opportunities  both 
from  personal  observation  on  the  spot  and  from  material  sent  for 
examination,  to  satisfy  himself  that  such  is  the  case. 


Eeuchenius  (P.  E.).  Het  vraagstuk  van  de  gramangmier  {Plagiolepis 
hngipes)  tevens  een  kritiek.  [The  question  of  the  Qramang  Ant 
(Plagiolepis  longipes)  and  a  criticism.] — Reprint  from  Tijdschrift 
Teysmannia,  Batavia,  1915,  no.  6  and  7,  pp.  382-394. 

This  paper  is  almost  entirely  concerned  with  the  question  as  to 
whether  P,  longipes  should  be  considered  a  pest,  and  the  opinions  of 
various  authors  are  cited  and  criticised.  The  author  has  arrived  at 
the  conclusion  from  personal  knowledge  and  observation  that  P.  longipes 
is  harmless  to  cacao  and  directly  useful  to  cofEee  because  it  largely 
checks  the  development  of  red  fungus,  plays  an  important  part  in  the 
spread  of  the  white  scale  fungus  (Cephdlosporium  lecanii)  and  is 

Sredaceous  and  kills  many  other  insects.    For  these  reasons,  it  is 
elieved  that  attempts  to  control  it  in  cacao  and  coffee  plantations 
are  not  only  useless,  but  waste  of  time  and  money. 

(0238)    Wt.  P12/91.  1.500.  2.16.  B.aE  F.Ltd.    G.11/8  A 
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Harland  (S.  C).  Inseet  Pests  of  Lima  Beans  In  St.  Vincent — Agric. 
News,  Barbados,  xiv,  nos.  352  and  353,  23rd  October  and  8th 
November  1915,  pp.  346-347  and  p.  363.  [Received  6tli 
December  1915.] 

The  most  important  insect  pests  of  lima  beans  are  : — ^An  undeter- 
mined species  of  Cryptorrhynchits,  Eudamus  proteuSy  L.  (bean  leaf- 
roller),  an  undetermined  blotch  leaf-miner  ana  the  Uma  bean  cater- 
pillar. The  Cryptorrhynchus  borer  is  found  in  all  parts  of  St.  Vincent 
and  in  Bequia  and  attacks  Vigna  (cowpea),  Phasedus  lunatus  (Lima 
bean),  P.  trinervis  (Jerusalem  pea)  and  P.  vulgaris  (haricot  bean). 
The  eggs  are  laid  in  the  node,  just  below  the  epidermis.  The  early 
larval  stage  is  passed  in  this  position,  the  stems  being  timnelled  later. 
Pupation  takes  place  in  the  stem.  The  duration  of  the  larval  and 
pupal  periods  is  two  or  three  weeks.  The  adults,  after  emergence, 
lecKi  on  the  young  shoots  and  stem,  the  latter  being  attacked  near  the 
base  and  below  the  surface  of  the  ground.  Young  plants  are  either 
completely  killed  or  fail  to  make  fisher  growth.  Older  plants  seem 
to  aaapt  themselves  to  the  presence  of  the  weevil.  The  best  methods 
of  control  appear  to  be  the  uprooting  and  destruction  of  the  native 
food-plants,  Phasedus  semierectus  and  Vigna  ItUeoUiy  adjacent  to  fields. 
Since  the  insects  remain  near  the  base  of  the  stem,  hand  collection 
might  be  successful.    Rotation  of  crops  should  be  practised. 

Eudanms  proteus  (bean  leaf -roller)  has  been  observed  on  the  following 
additional  host  plants : — Desmodium  ithcarhum,  Clitoria  sp.,  Vigna 
catjang  and  Ddidios  UMab  (bonavist  bean).  This  insect  is  controlled 
by  the  Braconid  Apanteles  (Urogaster)  leucostigmuSy  Ashm.,  which 
parasitises  the  larva,  and  three  species  of  Chalcids,  reared  from  the 
«ggs.  The  blotch  leaf-miner,  possibly  a  species  of  Agromyza,  must 
be  regarded  as  a  major  pest  of  Lima  beans.  Several  eggs  are  laid  in  a 
single  leaf.  The  larval  stage,  which  is  passed  within  the  leaf  tissue, 
occupies  from  6  to  9  days.  Pupation  takes  place  in  the  ground.  The 
pupa  is  parasitised  by  a  Chalcid. 

An  unidentified  moth  attacks  the  leaves  of  Lima  beans.  The  larva 
possesses  a  leaf -rolling  habit ;  the  length  of  the  larval  stage  is  8  or  9 
days,  that  of  the  pupal,  6  or  7  days.  The  host  plants  are  Clitoria  sp., 
V  Dolichos  lablab,  Vigna  catjang,  Stizolobium  aiterrimum  (Bengal  bean), 
Phaseolus  mungo  and  P.  lunatic.  The  pest  completely  disappears 
at  some  seasons  of  the  year  owing  to  the  attacks  of  parasites,  including 
two  Chalcids  and  a  Braconid  in  the  larvae  and  a  Chalcid  in  the  pupa. 
A  mixture  of  starch  and  lead  arsenate  (30  to  1)  serves  as  a  good  means 
of  control. 

Harland  (S.  C).  Starch,  Instead  of  Lime,  with  Paris  Gieen.— Agric. 
News,  Barbados,  xiv,  no.  353,  6th  November  1915,  pp.  362-363. 
[Received  6th  November  1915.] 

While  studying  the  control  of  Laphygma  frugiperda,  it  was  found 
that  if  Paris  green  and  lead  arsenate  were  diluted  with  low  grade 
arrowroot  starch,  a  mixture  was  formed  which  seemed  to  have  a  deadly 
effect  on  all  kinds  of  caterpillars.  The  greater  effectiveness  of  these 
mixtures,  as  compared  with  those  with  lime,  may  be  due  to  the  fact  that 
insects  usually  avoid  vegetation  where  lune  is  present,  imtil  forced 
by  hunger  to  feed  upon  it.    Starch  is  also  more  adhesive  than  lime 
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and  is  insoluble  in  cold  water.  The  habit  of  the  larvae  of  L.  frugiperda  of 
remaining  in  the  heart  of  the  maize  plant  was  made  use  of  in  controlling 
the  insect,  a  small  quantity  of  poison  being  dropped  into  the  heart  of 
each  plant.  A  mixture  of  lead  arsenate  in  the  proportion  of  1  to  30 
is  recommended  for  use  on  young  maize,  while  a  1  to  100  mixture  of 
Paris  green  and  starch  can  be  used  on  half-grown  plants.  No  injury 
to  the  leaves  takes  place.  The  Hesperid,  Calpodes  eMius  (arrowroot 
worm)  can  be  destroyed  by  Paris  green  and  starch  mixture  (1  to  60). 
The  ground-nut  worm  and  the  Chrysomelid,  Colaspisfastidiom  (bronze 
beetle)  on  cotton  have  been  successfully  controlled  by  a  similar  mixture. 


Ballou  (H.  a.).  Report  on  the  Prevalence  of  some  Pests  and  Diseases 
in  the  West  Indies  daring  1914.  Parti.  Inseet  Pests. — West 
Indian  Bull,,  Barbados,  xv,  no.  2,  1915,  pp.  121-147.  [Received 
7th  December  1915.] 

The  following  insect  pests  are  recorded  : — On  sugar-cane  :  Diatraea 
saccharalis  (moth  borer),  Sphenophorus  sericeus  (weevil  borer),  Diaprepes 
abbreviatus  and  Exophthalmus  esuriens  (root  borers),  Lachnostema 
patrudis  and  Ligyrus  tumulosus  (hard  back  beetles),  Pseudococcus 
calceolariae  (mealy  bug)  and  grasshoppers. 

On  cotton  :  Alabama  argiUacea  (cotton  worm),  Chhridea  (Hdiothis) 
and  Laphygma  frugiperda  (boll  and  com  ear  worm),  Dysdercus  andreae 
(cotton  stainer),  Saissetia  nigra  (black  scale),  Hemidiionaspis  minor 
(white  scale),  the  Chrysomdid,  Colaspis  fastidiosa  (bronze  beetle). 
Aphis  sp.,  Corythuca  sp.  (lace-wing  bug),  Chrysopa  sp.  (lace-wing  fly), 
iMchrwpus  sp.,  and  Aphis  gossypii. 

On  cacao :  Hdiothrips  rvbrodnctus,  Stirastoma  depressum,  scale- 
insects  and  termites. 

On  limes :  scale-insects,  the  Longicom,  Leptostylus  praemorsus 
{bark  borer),  Elaphidion  mite  (twig  borer),  Diaprepes  and  Exophthalmiks, 

On  sweet  potatoes :  Euscepes  (Cryptorrhynchus)  batatae  (scarabee), 
Protoparce  dngulata,  Sylepta  hddtalis  and  Tetranychus  tdarius  (red 
spider). 

On  ground-nuts :  Nezara  viridula  (green  bug),  mealy  bug  and 
Exophthalmus  esuriens. 

On  coconuts  :  Rhynchophorus  palmxirum  (weevil),  Aleurodiaus  cocois 
(whitefly),  and  the  scale-insects,  Aspidiotus  destructor  and  Virhsonia 
stdlifera. 

On  maize  :   Laphygma  frugiperda  and  Lachrt^stema  patrudis. 

On  yams  :  Aspidiotus  hartii.  On  green  crops :  Protoparce  dngulata 
on  CarMvalia  ensiformis  (horse  beans),  Aphis  sp.  on  soy  bean,  and  a  red 
spider  on  Indigofera  suffruticosa  and  C  ensiformis.  Miscellaneous  insects 
included :  Exophthalmus  esuriens  on  cassava,  and  the  Longicom, 
Batocera  rubus,  on  Carica  papaya.  The  natural  enemies  of  injurious 
insects  included  the  wasps  Tiphia,  parasitising  Lachnostema  patrudis, 
Dielis  dorsata  parasitising  hard-back  grubs,  and  the  predaceous  beetle 
Calosomu  calidum.  Fungi  infesting  scale-insects  were  Aschersonia 
turbinata,  SphaerostUbe  coccophUa,  CephalospoTium  lecanii  and  Myrian- 
^ium  duriaei.  A  table  showing  the  distribution  of  these  insect  pests 
m  the  various  islands,  is  appended. 

(C238)  a2 
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Theobald  (F.  V.).    Notes  on  new  and  little-known  British  Aphides. — 

Entomologist,  London,  no.  631,  December  1915,  pp.  274-275. 

Macrosiphum  lamii,  sp.  n.,  found  among  the  flowers  and  under  the 
leaves  of  Lamium  purpureumy  at  Wye,  Kent,  in  June  1914,  and 
KaUenbachieUa  menthae,  Schouteden,  which  produces  a  flocculent 
white  substance  on  the  roots  of  Mentha  aquatica,  are  described. 


Alfaro  (A.).  La  invasion  de  langosta.  [The  locust  invasion.] — 
Reprint  from  Revista  de  Educacion,  San  Josi  de  Costa  Rica, 
October  1915,  7  pp.    [Received  7th  December  1915.] 

This  paper  briefly  refers  to  locust  invasions  in  Costa  Rica  since  1659. 
Schistocerca  paravensis  was  the  species  concerned  in  1915.  An  instance 
is  given  of  its  cannibalistic  habits.  Poisoning  with  arsenicals  is  the 
method  advised  and  the  following  formula  is  given :  White  arsenic  in 
powder,  4  lb.,  and  caustic  soda,  1  lb.,  boiled  in  40  gallons  of  water  for 
ten  minutes. 

d'H^RELLB  (F.).  La  campagne  centre  les  sautereiies  en  Tunisia  en 
1915.  [The  campaign  against  locusts  in  Tunisia  in  1915.] — BuU. 
Soc.  Path.  Exot.,  Paris,  viii,  no.  9, 10th  November  1915,  pp.  629- 
633.    [Received  4th  December  1915.] 

The  locust  invasion  of  1915,  which  threatened  to  be  disastrous  in 
Tunisia,  was  completely  controlled  by  the  mechanical  and  biological 
measures  taken  by  the  Government,  the  damage  done  being  insig- 
nificant, except  in  a  few  vineyards  in  the  north  which  had  already 
suffered  from  mildew.  An  area  of  about  36,000  square  miles  wa& 
involved,  and  owing  to  the  mobilisation,  the  author  had  to  carry  out 
the  work  without  an  assistant.  He  decided  to  start  from  the  Saharan 
frontier  at  the  end  of  April  when  the  first  swarms  were  hatching  out 
there,  and  to  work  his  way  northward,  infecting  a  few  swarms  in  each 
district  imtil  reaching  the  coast,  where  hatching  occurs  in  July.  Thia 
system  protected  the  largest  number  of  crops,  though  it  involved  the 
abandonment  of  the  method  of  infecting  all  the  swarms  in  a  given 
district,  which  would  have  impressed  the  authorities  more.  Cropa 
which  were  directly  menaced  were  saved  by  mechanical  methods,  as  the 
effect  of  the  epizootic  is  not  sufficiently  rapid  to  be  of  use  in  such  cases. 
In  each  district  a  centre  was  chosen,  where  the  travelling  laboratory 
was  established  and  from  which  the  disease  was  spread  radially, 
valleys  being  usually  followed  for  the  purpose.  By  consulting  a  map 
on  which  were  marked  all  the  locust  colunms  reported,  the  author 
was  able  to  judge  which  columns  were  most  likely  to  split  up  owing 
to  the  configuration  of  the  ground.  He  thus  hoped  to  spread  the 
disease  with  a  minimum  number  of  infections.  He  covered  over 
1,800  miles  in  looking  for  the  locusts  and  about  400  columns  were 
infected.  In  certain  cases  the  mortality  was  so  high  and  so  sudden 
that  the  natives  reported  it  to  the  authorities.  Although  the  author 
was  unable  to  remam  sufficiently  long  at  one  spot  to  observe  the  results, 
he  was  able  on  several  occasions  to  see  the  effects  of  a  distant  infection, 
transmitted  to  locusts  which  had  passed  the  infected  area. 
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B£gubt  (M.),  Musso  (L.)  &  Sergbnt  (Et.).  Troisiime  campagne 
contre  les  Acridiens  {Schistocerca  peregrina,  01.)  en  AlgMe  au 
moyen  du  CoccobadUm  acridiorum^  d'H6reUe.  [The  third  campaign 
againet  Schistocerca  peregrina  in  Algeria  by  means  of  CoccobaciUus 
acridiorum,] — BvU.  Soc.  Path.  Exot^  Paris,  viii,  no.  9,  10th 
November  1915,  pp.  634-637.    [Received  4th  December  1915.] 

The  campaign  against  locusts  by  means  of  CoccobaciUus  acridiorum 
was  conducted  in  Algeria  in  1913  and  1914  for  destroying  the 
native  species,  Dodostaurus  nmroccanus,  Thunb.  [see  this  Review^ 
Ser.  A,  iii,  p.  118].  In  the  autumn  of  1914  a  big  invasion  of  Schistocerca 
peregrina,  01.,  entered  Algeria,  spread  through  the  country  and  reached 
the  sea  in  the  spring  of  1915,  giving  an  opportunity  for  trying  the 
virus  against  the  identical  species  from  which  it  was  obtained  in 
America  by  d'H6relle.  It  was  found  to  be  easy  to  increase  the  power 
of  the  virus  in  the  laboratory,  the  best  result  being  obtained  with 
locusts  which  had  died  in  more  than  four  hours  and  less  than  eight. 
Individuals  which  died  in  less  than  four  hours  may  have  succumbed 
to  poisoning  and  not  to  septicaemia.  Each  of  the  three  authors  made 
practical  trials  in  a  different  region.  The  total  area  infected  amoimted 
to  about  110,000  acres  and  about  117  gallons  of  spray  were  used. 
The  conditions  varied  throughout  the  whole  period.  An  unexpected 
discovery  was  that  of  the  existence — ^in  locusts  which  could  not 
possibly  have  been  contaminated  in  North  Africa- — of  an  epizootic 
of  the  same  group  as  d'H^relle's  bacillus.  Though  not  deadly,  this 
virus  is  capable  of  having  its  power  easily  raised.  The  biological 
method  was  found  to  be  useful  when  combined  with  those  already 
employed  in  Algeria  against  S,  peregrina  and  is  especially  advisable 
in  localities  where  mechanical  control  is  difficult.  It  should  not  be 
attempted  where  crops  are  directly  threatened  [see  above].  The 
instant  and  complete  destruction  of  sprayed  swarms  must  not  be 
expected,  and  no  appreciable  result  is  gained  in  the  case  of  swarms 
already  infected  with  similar  bacilli.  The  method  is  only  applicable 
when  the  locusts  are  feeding,  that  is,  not  before  the  tenth  day 
of  their  life,  a  period  corresponding  with  the  end  of  the  third  stage, 
and  the  value  of  the  results  increases  with  the  amoimt  of  bait  consumed. 
The  best  results  were  noticed  in  the  second  half  of  the  life  of  the  locusts, 
during  the  last  two  stages,  from  the  third  to  the  sixth  week.  The 
quantity  of  spray  must  be  proportional  to  the  number  of  locusts  and 
in  inverse  proportion  to  their  density ;  rather  less  than  f  pint  per  acre 
may  be  taken  as  a  basis.  It  is  useless  to  spray  a  single  swarm  in  the 
hope  of  infecting  all  the  others  in  a  district.  The  disease  may  last 
for  a  long  time,  but  it  always  spreads  slowly.  Its  spread  is  mainly 
due  to  the  pronounced  cannibalism  of  S.  peregrina,  which  devours 
the  sick  and  the  recently  dead.  Dessicated  bodies  are  not  touched. 
The  indigenous  virus,  mentioned  above,  was  discovered  before  the 
experiments  were  made ;  it  gave  rise  to  a  mild  form  of  epizootic 
which  immunised  affected  individuals  against  0.  acridiorum,  so  that 
the  latter  produced  no  result  in  the  Sebdou  region.  Similar  infections 
were  also  reported  from  Algiers  and  other  places  far  distant  from 
Sebdou. 
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Yelu  (H.)  &  BouiN  (A.).  Essais  de  destruction  de  Schistocerca  pere- 
grina,  Olivier,  au  Maroc,  par  I'emploi  des  caltures  microbiennes 
{Cocoobacillus  acridiorum,  d'Hteelle).  [Trials  in  destroying  Schis- 
tocerca peregrina  in  Morocco,  by  the  use  of  microbe  cultures 
(CoccobcunUMs  acridiorum).] — Bull,  Soc,  Path.  Exot.,  Paris,  viii, 
no.  9,  lOth  November  1915,  pp  638-641.  [Received  4th 
December  1915.] 

A  severe  invasion  of  locusts  may  cause  a  loss  of  several  millions  of 
pounds  in  Morocco.  The  Government  of  this  French  protectorate, 
on  the  advance  of  the  pest  being  notified  from  Agadir  in  the  autumn 
of  1914,  decided  to  attempt  control  in  1915  by  means  of  d'H6relle's 
Coccohacillus.  Dr.  Sergent  supplied  a  very  virulent  culture  to  the 
authors  for  the  purpose.  Many  preliminary  tests  were  made  and  an 
area  of  about  540  square  miles  was  infected  on  the  right  bank  of  the 
lower  reaches  of  the  Oum-er-Bbia.  Lack  of  plant  and  staff  prevented 
the  production  and  sprajdng  of  large  quantities  of  bouillon  and  this 
led  to  a  study  of  the  natural  means  of  intercontamination,  which  were 
then  employed  to  spread  the  epizootic.  It  was  found  that  the  virulence 
varies  with  the  temperature,  the  age  of  the  inoculated  locusts  and  the 
age  of  the  culture.  A  virus  which  kills  in  three  to  four  hours  at 
77^-85^  F.  requires  8-10  hours  at  59^-68°  F.  A  virus  which,  when 
inoculated  in  the  abdominal  cavity,  takes  four  hours  to  kill  a  locust 
15  to  20  days  old,  requires  14  hours  in  the  case  of  a  locust  from  30  to  40 
days  old.  The  virus  keeps  long  enough  to  permit  of  its  being  used  to 
recommence  the  passages  through  a  series  of  insects  in  order  to 
increase  its  virulence.  Cannibalism  is  the  principal  factor  in 
contamination,  and  in  infected  swarms  this  assumes  considerable 
importance,  as  all  the  weak  and  sickly  individuals  become  the  prey 
of  the  healthy  and  strong.  This  explains  the  rapid  transmission  of 
the  disease  and  the  difficulty  in  checking  results  owing  to  the  almost 
complete  lack  of  dead  bodies.  It  is  possible  to  create  an  epizootic 
centre  by  placing  even  a  very  small  number  of  infected  locusts  in  a 
swarm  of  healthy  ones.  This  artificial  method  allows  of  dissemination 
in  an  entire  district  being  effected  far  more  quickly  than  by  the  natural 
means  of  contamination.  Epizootics  thus  created  are  far  from  being 
instantaneous  in  their  effects.  After  an  incubation  period  of  varying 
duration,  there  is  a  period  in  which  the  incidence  of  the  disease  and 
the  mortality  are  sometimes  considerable  (disease :  90  per  cent. ; 
mortality — ^in  48  hours,  in  a  cage :  60  per  cent.).  The  swarms 
advance  less  speedily  and  sometimes  either  stop  or  break  up  into  two 
portions :  one^  composed  of  the  more  resistant  individuals  continues 
to  go  on,  while  the  other,  comprising  the  sick  and  weak  individuals, 
stops.  The  epizootic  then  spreads  to  other  swarms  up  to  the  end  of 
the  development  of  the  locusts  or  even  after  the  last  moult.  The 
effect  of  the  disease  then  decreases,  the  incidence  remaining  constant, 
but  the  mortality  falling  till  it  sometimes  disappears,  either  owing 
to  an  increase  of  resistance  in  the  individual  or  by  reason  of  a 
weakening  of  the  virus.  On  this  account,  locusts  are  at  last  met 
with  which  show  a  considerable  tolerance.  They  suffer  from  the 
specific  diarrhoea,  but  do  not  die.  In  these  individuals,  it  is  chiefly 
in  the  digestive  tube  that  the  Coccobacillus  is  found.  Its  presence 
in  other  parts  is  either  rare  or  non-existent.  Success  depends  mainly 
on  the  time  at  which  infection  takes  place,  the  most  suitable  period 
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being  when  the  locusts  are  from  15  to  20  days  old.  At  an  earlier  date 
contamination  is  very  slight,  and  later  on,  individuals  of  varjdng  ages 
and  resistance  are  present,  so  that  the  virus  is  weakened.  In  con- 
clusion, it  is  stated  that  the  good  results  yielded  by  CoccobaciUus 
acridiorum  are  undeniable,  and  in  spite  of  the  many  imperfections  of 
this  system,  it  should  be  largely  used  against  new  invasions,  in 
conjunction  with  other  methods. 


Bbnoist  (B.)  Sot  V ErUamogncUhus  brevis,  Lind.  [Sphegidae], 
Hymenopttre  chasseur  d'Altises.  [On  Entomognaihus  brev%$,  a 
Hymenopteron  predaceous  on  Haltica  spp.]  —  Bull.  Soc. 
Entom.  France,  Paris,  no.  15,  13th  October  1915,  pp.  241-242. 
[Received  8th  December  1915.] 

In  the  nests  of  the  Crabronid,  Entotnognathus  brevis,  Lind.,  from 
20  to  25  HaUica  were  found  in  each  cell.  As  a  nest  contains  about  10 
cells,  large  numbers  of  these  beetles  must  be  destroyed  by  this  common 
wasp. 

Ritchie  (W.).  The  Smaller  Pine  Beetle  (Myehphilus  minor,  Hart.)  in 
Aberdeenshire. — Scottish  Naturalist,  Edinburghy  no.  48,  December 
1915,  pp.  352-355,  5  figs. 

Specimens  of  the  bark-boring  beetle,  Myehjihilus  minor,  were  found 
in  considerable  numbers  in  a  Scots  pine  wood  near  Aboyne  during 
August  1915.  The  mother-galleries  of  this  species  are  cut  deeply  into 
the  sapwood  in  a  transverse  direction,  while  the  larval  ones  run 
vertically.  When  the  larvae  are  mature,  the  tunnels  become  trans- 
verse. Pupation  takes  place  within  the  host.  Living  trees  are  usually 
attacked,  but  occasionally  felled  logs  and  stumps  serve  as  food.  The 
larvae  are  attacked  by  parasitic  Hymenoptera. 


Imms  (A.  D.).  Notes  on  Beet  or  Mangold  Fly.— J2.  Bd.  Agric.,  London, 
xxii,  no.  9,  December  1915,  pp.  881-884. 

Pegomyia  hyoscyami  var  hetae.  Curt,  (beet  fly)  occurs  over  the  greater 
part  of  the  British  Isles  and  is  widely  distributed  throughout  Europe. 
The  number  of  plants  attacked  is  considerable,  and  includes  beet, 
mangold,  spinach  and  common  weeds  such  as  henbane,  deadly  night- 
shade, orache,  white  goosefoot  and  nettle-leaved  goosefoot.  The 
attacks  of  the  fly  are  intermittent ;  in  some  years  it  is  very  destructive, 
at  other  times  its  numbers,  owing  to  unknown  factors,  are  reduced 
to  a  negligible  quantity.    [See  also  this  Review,  Ser.  A,  ii,  p.  616.] 


The  Turnip  Gall  Weevil.— JZ.  Bd.  Agric,,  London,  xxii,  no.  9,  December 
1915,  pp.  884-887,  5  figs. 

Ceuthorrhyndius  pleurostigma,  Marsh.,  is  frequently  a  source  of  con- 
siderable loss  in  turnip  and  cabbage  crops.  Adults  emerge  from  the 
pupae  in  spring  and  summer  and  the  females  oviposit  in  or  on  the  roots 
of  the  food-plants.  The  larva,  upon  hatching,  feeds  on  the  root  and 
thus  produces  a  gall.    Pupation  occurs  in  the  soil.    The  duration 
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of  the  stages  varies  considerably.  The  larval  period  occupies  from 
4  to  14  weeks  and  it  is  sometimes  stated  that  the  majority  of  the  larvae 
leave  the  galls  in  autumn,  a  few  only  remaining  until  March.  In 
opposition  to  this  view  are  the  results  of  observations  made  in  1914 
and  1915,  when  specimens  were  received  in  which  most  of  the  galls 
were  still  tenanted  by  larvae,  none  of  which  pupated  before  March. 
The  probable  explanation  is  that  a  second  and  possibly  a  third  brood 
may  arise  in  the  late  summer.  The  fact  that  the  insects  can  pass  the 
winter  as  either  larvae  or  pupae  is  of  importance  in  considering  means 
of  control.  In  addition  to  turnips,  mustard,  charlock,  rape  and  cabbage, 
including  Savoy  and  Brussels  sprouts,  are  attacked.  Records  of  injury 
have  been  received  from  most  English  counties  and  the  insect  is  well- 
known  in  Prance.  Russia  and  Germany. 

The  following  methods  of  control  are  recommended: — (1)  Where 
the  turnip  crop  is  attacked,  the  turnips  should  be  consumed  as  soon 
as  possible  so  as  to  destroy  the  larvae  before  they  leave  the  galls. 
(2)  If  a  cabbage  crop  is  attacked,  the  stumps  and  roots  should  be 
burned.  (3)  After  an  attack,  the  land  should  be  deeply  ploughed, 
and  in  the  case  of  a  garden,  trenching  may  be  resorted  to  or  a  soil 
insecticide  dug  in.  (4)  It  is  better  to  avoid  growing  turnips  and 
cabbages  on  land  adjacent  to  that  which  has  been  attacked  the  previous 
year,  and  in  no  case  should  affected  land  be  planted  with  two  successive 
crops  which  are  liable  to  attack. 

BoBER  (J.  B.).  Report  by  the  Mycologist  on  the  Inoculation  of  Locusts 
with  CoccobadUus  acridiorum, — Bd.  Agric.,  Trinidad  and  Tobago, 
Port'of'Spain,  5th  October  1915,  1  p.  [Received  9th  December 
1915.] 

A  small  amoimt  of  dried  bodies  of  diseased  locusts  obtained  from 
the  Pasteur  Institute,  Paris,  was  macerated  in  2  cc.  of  sterile  water. 
Eight  healthy  individuals  of  Schistocerca  paranensis  were  inoculated 
each  with  one  drop  of  the  liquid.  A  single  specimen  received  a  double 
amount  of  liquid.  Seven  locusts,  serving  as  controls,  were  inoculated 
with  water  only.  A  day  later  the  locust  receiving  a  double  amoimt 
was  dead,  the  other  inoculated  specimens  were  sluggish  and  voided 
liquid  excrement.  The  controls  were  active.  Inocidation  was  con- 
tinued through  the  third  series  of  locusts,  when  death  ensued  in  4J 
hours.  The  experiments  show  that  the  virulence  of  the  organism  can 
be  increased  for  the  Venezuelan  locust.  Similar  results  were  obtained 
for  the  giant  Trinidad  locust. 

Recent  reports  from  Venezuela  state  that  the  locusts  there  are 
migrating  inland,  and  therefore  an  invasion  of  Trinidad  is  not  antici- 
pated. It  is,  however,  considered  advisable  to  spray  food-plants  with 
cultures  of  the  bacillus  when  the  young  hoppers  begin  to  hatch  out 
next  year. 

The  Control  of  Ants  which  talce  away  Onion  Stei.— Agric.  News, 
Barbados,  xiv,  no.  354,  20th  November  1915,  p.  378. 

Two  species  of  ants  are  responsible  for  the  destruction  of  onion  seeds 
in  St.  Vincent.  For  the  control  of  these  insects,  it  is  recommended 
that  they  be  burnt  off  by  spreading  a  layer  of  dry  grass  over  the  beds 
and  setting  fire  to  this.    After  burning,  a  few  seeds  should  be  placed 
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on  pieces  of  paper  in  various  parts  of  the  field  and  kept  under  obser- 
vation. Experiments  in  poisoning  the  ants  with  acetylene  gas  have 
shown  that  this  method  of  control  is  impracticable  and  gives  uncertain 
results.  Vaporite  sprinkled  over  the  seed-bed  exercised  a  deterrent 
action  for  a  short  time,  but  the  effect  soon  disappeared.  Attempts 
to  attract  the  ants  to  various  baits  met  with  success  and  pieces  of  ripe 
avocado  pear  and  meat  attracted  them  in  large  numbers.  These 
ants  are  more  likely  to  be  abundant  in  newly  cleared  land  or  in  land 
in  which  maize,  cotton  or  sugar-cane  has  been  grown. 


de  Chabmot  (D.  d'E.).  Insects  injorious  to  stored  Grain  in  Mauritius. 
— Dept,  Agric.y  Mauritius^  Port  Louis,  Bull.  no.  2,  June  1915, 
p.  16,  8  figs.  1  plate.    [Received  16th  December  1915.] 

The  most  important  insect  pests  of  maize  in  Mauritius  are  Calandra 
oryzae  (rice  weevil),  Dvnoderus  minutus  (maize  beetle  or  bamboo  borer) 
and  the  maize  Tineid.  The  life-cycle  of  C.  oryzae  in  Mauritius  lasts 
30  or  40  days ;  it  is  shorter  in  summer  than  in  winter  and  varies  with 
the  locality.  The  number  of  generations  produced  annually  varies 
from  six  to  eight  on  the  sea-coast,  while  in  more  elevated  districts  it 
is  probably  less.  Maize  is  most  severely  attacked  by  this  insect  when 
it  has  been  shelled  and  dried.  If  kept  in  cobs,  in  well  lighted  and 
ventilated  stores,  it  remains  a  longer  time  without  becoming  infested. 
D,  miniUus  is  a  cosmopolitan  species,  having  been  recorded  in 
Guadeloupe,  Java,  India,  Brazil  and  Tahiti.  Reproduction  occurs 
throughout  the  year,  the  maximum  number  of  generations  produced 
being  about  seven.  Besides  treatment  with  carbon  bisulplnde,  it  is 
advisable,  in  places  where  maize  is  stored,  to  destroy  all  dry  bamboos 
used  as  fences  or  otherwise.  The  cob  is  frequently  attacked  by  the 
maize  Tineid  before  harvest.  The  life-cycle  is  passed  within  the 
central  core  of  the  cob.  Maize  kept  in  cob  and  heaped  in  dark  and 
damp  spots  is  thus  much  more  liable  to  attack  than  shelled  maize  kept 
in  well-lighted  stores. 

Rice  is  attacked  by  C.  oryzcte  and  by  Ephestia  cahiriteUa.  As  a 
remedy  for  the  former  species,  sulphur  dioxide  appears  to  be  the  most 
practical  and  economical  compound  to  use  as  a  fumigant.  E.  cahiritelta 
occurs  also  in  India,  in  rice  and  flour,  and  in  Egypt  and  America, 
where  dried  fruits,  almonds,  nuts  and  cacao-beans  are  attacked. 

Seeds  of  leguminous  plants,  e.g.  Cicer  arietum  (gram),  Phaseolus 
vulgaris  (French  bean),  peas,  Vigna  catjang  (cowpea),  and  Cajanus 
indicus  (pigeon  pea)  are  attacked  by  the  beetles,  BnuAus  obteduSy 
jB.  chinensis  and  B.  quadrimaculatus.  The  initial  infection  of  the  seeds 
takes  place  in  the  field,  when  the  eggs  are  deposited  on  the  pods. 
Hatchmg  takes  place  in  from  four  to  six  days.  The  larva  at  once 
enters  the  pod  and  feeds  on  the  seeds.  The  duration  of  the  larval 
stage  is  from  two  to  three  weeks.  The  nymphal  stage  lasts  five  or  six 
days  in  summer.  Bran,  flour  and  other  foodstuffs  are  injured  by 
Sylvanus  signatus  and  S.  surinamerhsis  (saw-toothed  grain  beetles)  and 
Tribolium  ferrugineum  (flour  beetle).  A  brief  account  of  remedial 
measures  against  these  insects  is  given. 
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Hunter  (A.  T.).  An  Earth  Pit  for  the  Destruction  of  Fly-infested  Fruit* 
— Agric,  Gaz.  of  New  South  Wales,  Sydney,  xxvi,  no.  10,  October 
1915,  pp.  889-890,  2  figs.    [Received  10th  December  1915.] 

A  pit  for  the  destruction  of  fly-infested  fruit  in  orchards  is  dug 
about  18  inches  wide,  6  feet  long  and  4  feet  deep.  The  top,  except 
for  about  10  inches  at  one  end,  is  covered  with  a  sheet  of  iron.  A  fire 
is  made  at  the  bottom  of  the  pit  and  the  waste  fruit  filled  in  from  above. 
An  incinerator  built  of  brick,  stone  or  concrete,  suitable  for  level 
ground,  should  be  about  4  feet  by  2^  feet  inside  and  4  feet  high.  Iron 
bars  are  built  in  1  foot  above  the  ground  level.  The  fire  is  made  under 
the  bars  and  the  fruit  put  in  from  above. 


Boss  (W.  A.).  Asparagus  Beetle  Egg  Parasite. — Agric.  Oaz.  Canaday 
OUawa,  ii,  no.  11,  November  1915,  pp.  1055-1056,  3  figs. 

In  Jime  1915,  a  Ghalcid  was  found  destroying  the  eggs  of  Cnocerisr 
asparagi,  L.  (asparagus  beetle)  at  Vineland  Station,  Ontario,  which 
has  been  determined  as  Tetrastichm  asparagi,  Cwfd.,  a  species  not 
previously  recorded  from  Canada.  Its  work  at  Vineland  was  sa 
effective  that  spraying  was  not  required. 

Watson  (J.  B.).  Cyanamide  as  a  Means  of  controlling  Root-Knot. — 
Florida  Oroioer,  Tampa^  9th  October  1915,  pp.  16-17.  [Received 
7th  December  1915.] 

The  value  of  cyanamide  in  the  control  of  soil  pests,  especially 
Nematodes,  was  tested  by  the  application  of  from  600  to  1,0001b. 
per  acre ;  it  was  thus  found  possible  to  grow  some  kinds  of  susceptible 
plants  on  heavily  infected  soU.  Used  in  large  quantities,  a  compoimd, 
dicyanamide,  was  formed,  which  was  more  stable  and  therefore 
injurious  to  the  growth  of  some  plants.  The  Nematodes  could  not 
however  be  entirely  exterminated  by  the  use  of  cyanamide. 


Brock  (A.  A.).  Fumigation  in  Ventura  County  and  its  Cost.— M^y. 
Bidl,  Cal.  State  Commiss,  Hortic,  Sacramento,  iv,  no.  11,  November 
1915,  p.  522. 

Fumigation  of  citrus  plantations  should  be  carried  out,  where 
hatching  of  scale-insects  takes  place  evenly,  between  1st  September 
and  1st  January.  Where  hatching  is  uneven,  it  should  be  undertaken 
when  it  is  possible  to  kill  the  largest  percentage.  An  early  fumigation, 
followed  by  a  later  one,  may  give  good  results  in  such  a  case.  The 
length  of  time  between  fumigations  depends  largely  on  the  uniformity 
of  the  hatching.  If  properly  carried  out,  once  every  two  years  should 
be  sufficient.  The  average  cost  for  large  trees  is  about  one  shilling 
per  tree. 

Smith  (H.  S.).  Recent  Ladybird  Introductions.— MfA/y.  Bull  Cal, 
State  Commiss.  Hortic,  Sacramento,  iv,  no.  11,  November  1915, 
pp.  523-525,  3  figs. 

Two  Coccinellids  recently  introduced  into  California  from  Italy 
against  scale-insects,  are  Chilocorus  bijmstulatus,  L.  and  Exochomus 
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quadripustidati^,  L.  The  former  inhabits  the  whole  of  Europe  and 
Northern  Asia.  In  Italy  it  chiefly  attacks  Filippia  oleaCy  PoUinia 
poUeni,  Aspidiotus  ostreaeformis  (betulae)  and  Aulacaspis  (Diaspis) 
pentagona.  In  Italy  there  are  three  generations  a  year.  In  Europe, 
the  insect  is  attacked  by  the  Ghalcidoid  parasites,  HomahtyUis 
flaminiuSy  Dalm.,  and  Tetmsiichus  epilachnae,  Giard.  The  ^gs  are 
also  destroyed  by  mites. 

E.  qmdripustfdatus  occurs  throughout  Europe  and  is  similar  in 
habits  to  C.  bijmstulatits.  Both  species  have  been  liberated  in  orchards 
of  lemon,  orange,  and  olive  trees,  the  citrus  being  infested  with  Coccus 
cUricola,  Gampb.,  and  the  olives  with  Saissetia  oleae,  Bern. 

Smith  (H.  S.).  Progress  of  the  Sicilian  Mealy  Bug  Parasite.— IftUy. 
BuU.  Cal,  State  Commiss.  Hortic.,  SacrameniOy  iv,  no.  11,  November 
1915,  pp.  525-527,  1  fig. 

Paraleptomastix  abnarmis,  6ir.,  a  Ghalcidoid  parasite  of  Pseudococcus 
cUri  (mealy  bug)  has  been  successfully  reared  in  Galifornia  and  liberated 
in  infested  orchards.  At  San  Diego,  on  trees  which  had  been  fumigated 
two  weeks  before  observations  were  made,  the  remains  of  mealy  bugs 
from  which  the  parasites  had  issued,  were  found.  This  seems  to  show 
that  probably  the  full-fed  larvae  and  the  pupae,  at  least,  are  resistant 
to  hydrocyanic  acid  gas.  Its  apparent  resistance  to  fumigation  and 
the  aversion  shown  by  predaceous  Goccinellids  for  mealy  bugs  para- 
sitised by  it,  after  a  certain  stage  of  development  is  reached,  renders 
this  insect  especially  suitable  under  Galifornia  conditions. 

Insect  Notes.— M^Iy.  BuU.  Cal.  State  Commiss.  Hortic.,  SacramentOy  iv, 
no.  11,  November  1915,  p.  528. 

The  following  insects  are  recorded  from  various  localities  in 
Galifornia  : — Eriophyes  pyri  (pear-leaf  blister  mite)  on  the  bud  scales 
of  pear ;  Desmiafuneralis  (grape  leaf-folder)  on  grape-vines ;  Bryobia 
pratensis  (brown  mite)  on  pear  and  peach;  the  Microlepidoptera, 
Cydia  (MeUisopus)  latiferreana,  Wlsm.,  on  Prunus  integnfolia,  and 
Eucosma  (Cydia)  cwpressana^  Kear.,  on  Lawson  cypress ;  the  Gocci- 
nellid,  DelpJiastu^  catalinae,  feeding  on  an  Aleurodid,  attacking 
Pfunics  irUegrifolia;  Aspidiotics  cameUiae,  Sign.,  on  ornamental 
evergreens ;  Baccha  lemur  (lemur  Syrphid)  predaceous  on  Pseudococcus 
aurilanatus  (golden  mealy  bug)  on  Norfolk  Island  pine ;  Scymnus 
guUuUUus,  Lee.,  and  S.  sordiau%  Horn,  preying  on  P.  aurilanatus ; 
Scymnophagus  tovmsendi,  Ashm.,  bred  from  the  pupae  of  Scymn^us 
guUulatus ;  a  Lepidopterous  larva,  probably  Acleris  sp.,  on  Sequoia 
gigantea  and  Monterey  cypress;  Stethorus  vagans,  Blackb.,  feeding 
on  Bryobia  pratensis;  Anarsia  lineatella,  ZeUer  (peach  twig  borer) 
on  the  fruit  of  the  Satsuma  plum. 

Maskbw  (F.).  Quarantine  Division,  Report  for  the  Month  of  September 

1915. — Mthly.  Bull.  Cal.  Slate  Commiss.  Hortic,  Sacramento,  iv, 
no.  11,  November  1915,  pp.  529-530. 

The  pests  intercepted  were : — From  Celebes :  Aspidiotus  sp.,  on 
orchids.     From   China :    Cylas  formicarius  in   sweet  potatoes   and 
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Lepidopterous  larvae  in  dried  fruits.  From  Guatemala:  Chrysomr 
phalus  didyospermi  and  Pseudococctis  sp.  on  orchids.  From  Hawaii : 
Pseudococcus  bromeUae  and  Diaspis  bromeltae  on  pineapple,  Coccus 
hngulus  on  betel  leaves,  weevil  larvae  in  beans,  Trypetid  larvae  in 
tomatoes,  and  PseudococciLS  sp.  on  coconut  palm.  From  Japan :  Pseuda- 
onidia  duplex  var.  cameUiae  on  camellia  and  weevil  larvae  in  chestnuts. 
From  Mexico :  Lepidopterous  larvae  in  garlic  and  dried  fruit,  and 
Calandra  sp.  in  tamarind  seed.  From  Tahiti :  larvae  of  borers  in 
orange  wood.  From  Washington:  Lepidosaphes  beckii  on  apples. 
From  Central  America:  Chrysomphalus  scutiformis,  Aspidiotus 
cydoniae,  A.  cyanophyUi  and  Pseudococctis  sp.  on  bananas.  From 
Ohio:  Pseudococcus  sp.  on  wistaria.  From  Louisiana:  Aspidiotus 
cyanophyUi  and  Pseudococcus  sp.  on  bananas.  From  New  York : 
Pseudococcus  sp.  on  Cape  jessamine. 

Ehrhorn  (E.  M.).  Report  of  the  Division  of  Entomology. — Hauxiiian 
Forester  &  Agriculturist^  Honolulu,  xii,  no.  11,  November  1915, 
pp.  278-281. 

In  August  1915,  thirty-one  packages  of  fruit  and  nine  of  vegetables 
were  taken  from  the  luggage  of  passengers  and  burnt.  The  following 
pests  came  from  Japan :  Weevils  in  a  parcel  of  chestnuts  brought 
in  luggage ;  the  pea  weevil  in  three  parcels  of  garden  peas.  From 
Singapore :  Pseudococcus  virgatus  (striped  mealy  bug)  on  orchids  in 
the  packing  of  which  an  ant's  nest  (Tetramorium  guvneense),  a  Carabid 
beetle,  a  cockroach,  a  Dermestid  beetle,  a  few  spiders  and  some  milli- 
pedes were  also  found;  another  shipment  was  infested  with  mealy 
bugs  and  scale-insects  and  in  the  packing  was  a  leaf-eating  beetle 
and  some  ants  (Prenolepis  sp.). 

During  the  month,  30,514  parasites  of  the  fruit  fly  were  bred  and 
28,914  were  liberated.  A  total  of  7,500  parasites  of  the  horn,  house 
and  stable  flies  were  liberated.  The  grand  total  of  all  liberations  of 
parasites,  including  large  numbers  of  Opius  humilis,  exceeded  36,414 
individuals.  The  author  has  brought  back  from  California  a  very 
large  colony  of  Leptomastix  histrio  (mealy  bug  parasite),  the  breeding 
and  liberation  of  which  are  being  carried  out. 


Hebabd  (M.)  Dermaptera  and  Orthoptera  Found  in  the  Vicinity  of 
Miami,  Florida,  in  March  1915.  (Part  II).— Entom.  News,  Phila- 
delphia,  xxvi,  no.  10,  December  1915,  pp.  457-469. 

The  specimens  of  Scapteriscus  abbreviatus,  Scudder,  here  described, 
were  dug  out  of  sandy  soil  in  a  plantation  of  grape  fruit.  The  burrows 
are  only  a  few  inches  below  the  surface  of  the  ground  and  the  insects 
come  to  the  surface  to  feed  beneath  decaying  grape  fruit.  Although 
the  numbers  caught  were  not  large,  the  groxmd  was  tunnelled  in  all 
directions.  Locally  this  insect  is  called  the  "  Cricket  Mole  "  and  is 
said  to  be  definitely  injurious  to  farm  crops.  It  is  said  not  to  be 
indigenous,  but  to  have  been  accidentally  imported  in  manure  from 
Key  West. 
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LizER  (Carlos).  Heliothrips  haemorrhoidalis  inJuriousL  to  Ornamental 
Plants  in  the  Province  of  Buenos  Aires»  Argentina.— Abstract  from 
Agronomia,  Buenos  Aires,  1915,  vi,  no.  36-38,  pp.  9-11,  3  figs., 
— Mthly,  BuU,  Agric,  dk  PL  Dis,,  Rome^  vi,  November  1915. 

The  author  first  noted  the  presence  of  Heliothrips  haemorrhoidaUsy 
Bch.,  some  years  ago  on  Euonymus.  He  did  not  attribute  to  this 
insect  the  importance  it  has  in  certain  parts  of  Europe,  as  the  number 
of  individuals  was  limited  and  the  host  plant  seemed  none  the  worse 
for  their  presence.  At  the  beginning  of  January  1915,  leaves  of 
Pelargonium  peUatum  and  Lagerstroemia  indica  were  received,  upon 
which  these  thrips  were  present  in  very  large  numbers  and  were 
causing  withering  of  the  leaves.  Against  this  pest,  1  per  cent,  tobacco 
extract  in  soft  soap  and  water  is  successful,  care  being  taken  to  wet 
the  undersides  of  the  leaves,  where  the  larvae  and  adult  insects  mainly 
congregate.  As  it  is  impossible  to  reach  the  eggs,  which  are  well 
protected  by  the  epidermis  of  the  leaf,  the  treatment  must  be  repeated 
about  once  a  week.  In  greenhouses,  where  there  are  no  very  delicate 
plants,  recourse  can  be  had  to  fumigation  with  some  preparation  of 
tobacco. 

Abens  (P.).  Dactylopius  adonidum  on  Coffee  in  Java. — ^Abstract  from 
Meded.  v.  h,  Proefst.,  Malang,  Soerabaia,  1914,  no.  7,  pp.  20-24. 
— MtMy.Bull  Agric.  Intdl.  d  PI.  Dis.,  Rome,  vi,  November  1915. 

During  the  long  drought  of  the  last  few  years,  Pseudococcus 
(Dactylopius)  adonidum  has  increased  to  such  an  extent  as  to 
cause  much  injury  to  ma^y  coffee  plantations.  This  scale-insect 
punctures  the  berries,  which  turn  black  and  fall  ofi.  It  has  also  been 
found  on  the  tips  of  young  shoots  and  may  kill  older  plants  by  attacking 
their  roots.  During  the  rainy  season,  most  of  the  plantations  suffer 
but  little  from  this  pest.  Its  spread  has  been  favoured  not  only  by 
the  dryness  of  the  last  few  years,  but  also  by  the  increasing  use  of 
lamtoro  (Leucaena  glauca)  as  a  shade-tree  instead  of  dadap  {Erythrind 
sp.).  A  petroleum  emulsion  has  been  used  with  complete  success  in 
the  control  of  this  scale. 

Entomologia  Agraria,  manuale  sugli  insetti  nocivi  alle  piante  colti- 
vate,  campestri»  ortensi  e  loro  prodotti  e  modo  di  combatterlL 
[Agricultural  Entomology,  a  manual  of  insects  injurious  to  culti- 
vated plants,  field  and  garden  crops  and  their  products,  and 
methods  of  controlling  them.] — ^Edited  by  the  Royal  Entomo- 
lo^cal  Station  at  Florence,  Florence,  1915,  484  pp.,  4to.,  415  figs., 
pnce  3  lire.    [Received  17th  December  1915.] 

The  Director  of  the  Station,  Professor  A.  Berlese,  who  writes  the 
preface  to  this  book  on  Italian  insect  pests,  points  out  that  the 
enormous  losses  to  agriculture  caused  by  insects  in  the  past  have 
been  either  all  but  neglected,  or  treated  as  inevitable.  This  state 
of  affairs  is  now  entirely  changed  and  economic  entomology  has 
become  a  well  established  branch  of  science.  The  object  of  this 
book  is  to  put  a  clear  statement  of  the  relation  of  insects  to  plants 
of  all  kindis  in  the  hands  of  the  cultivator,  to  point  out  the  evil 
which  has  resulted  from  the  unrestricted  circulation  of  merchandise 
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of  all  kinds,  without  regard  to  the  spread  thereby  of  insect 
pests,  the  necessity  for  a  close  study  of  the  bionomics  of  known 
injurious  species,  and  lastly  to  persuade  the  public  and  especially 
agriculturists,  of  the  importance  of  the  subject,  and  the  need  for  the 
systematisation  of  control  methods  by  suitable  laws  and  official 
regulations. 

The  work,  which  is  intended  for  lay  readers  rather  than  for  ento- 
mologists, is  arranged  on  practical  lines.  The  first  chapter  deals  with 
the  general  characters  of  insects,  their  structure,  and  the  technical 
terminology  used  with  regard  to  them;  classification  occupies  the 
second  chapter.  The  third  is  devoted  to  a  general  view  of  insects 
in  the  economy  of  nature  and  the  fourth  to  a  brief  account  of  the  chief 
types  of  damage  done.  The  next  deals  with  the  natural  conditions 
which  Umit  the  multipUcation  of  the  pests  of  agriculture,  climatic 
conditions,  forms  and  habits  of  the  pest  themselves,  parasites  and 
predatory  insects,  and  the  more  or  less  artificial  conditions  of  modern 
agriculture  and  commerce,  which  frequently  favour  and  occasionally 
operate  against  the  spread  of  a  pest.  Chapter  six  gives  a  general 
view  of  the  methods  most  in  use  for  the  control  of  insect  pests,  and  a 
list  of  26  formulae  for  insecticides  with  brief  instructions  for  pre- 
paration. The  seventh  chapter  gives  a  list  of  pests  arranged  under 
the  plants  and  the  parts  of  them  attacked,  the  nature  of  the  damage 
being  briefly  indicated;  this  important  section  occupies  54  pages. 
The  remainder  of  the  book  is  devoted  to  descriptions  of  individual 
insect  pests  with  careful  accounts  of  the  damage  done  by  them  and 
the  methods  of  control.  A  few  pages  at  the  end  contain  a  brief 
accoxmt  of  injurious  worms,  molluscs  and  rodents.  The  Italian 
law  of  26th  June  1913,  No.  888,  which  makes  provision  for 
the  control  of  insect  pests  and  plant  diseases  is  given  in  full,  as  is 
also  that  of  15th  June  1911  against  locusts.  The  index  is  almost 
entirely  confined  to  insect  names  and,  on  a  rough  estimate,  includes 
at  least  1,500  species.  The  illustrations  are  exceedingly  good  and 
the  book  provides  a  mass  of  valuable  information  for  less  than 
half-a-crown. 

ViDAL  y  Ferrer  (F.).  La  mosca  del  ollvo  (Dacus  oleae).  [The  olive 
fly.] — Rev.  Inst.  Agricola  Cat.  S.  Isidro,  Barcelona,  Ixiv,  no.  19, 
5th  October  1915,  pp.  312-313.    [Received  15th  December  1915.] 

The  poison  bait  recommended  against  Dacus  oleae  (olive  fly),  consists 
of : — ^Water,  100  parts ;  molasses,  10  parts ;  sodium  arsenite,  2  parts. 
Sea-water  is  said  to  be  the  best  for  the  purpose  as  it  has  been  found 
to  be  more  attractive  to  the  fly  than  fresh  water. 


SiLVESTRi  (F.).  Struttura  dell'ovo  e  prime  fast  di  sviluppo  di  alcuni 
Imenotterl  parassiti.  [The  egg  structure  and  first  phases  of 
development  of  some  parasitic  Hymenoptera.]— J5oH.  Lab.  Zool. 
C^en.  Agrar.  R.  Scuola  Sup.  Agric.,  Portici,  x,  1915,  pp.  66-88, 
6  plates. 

In  this  note  are  discussed  the  egg-structure  and  early  stages  of 
development  of  the  five  Chalcids :  Encyrtus  mayri,  Masi,  parasitic 
on  the  Gracilariid  moth,  Parectopa  latifoUella,  Mill.  (OecophyUembiiis 
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neglectuSy  Silv.) ;  Encarsia  jtartenopea,  Masi,  parasitic  on  Aleurodes 
brassicae.  Walk.,  and  Siphminus  (Aleurodes)  phyllireae,  Halid. ; 
Pro9paUeUa  conjugata,  Masi,  also  parasitic  on  A.  brctssidie ;  ProspaUeUa 
berlesei,  How.,  parasitic  on  Aulacaspis  pentagona ;  and  Anaphoidea 
luna,  Girault,  parasitic  in  the  egg  of  Hypera  (Phytononvus)  variabiliSy 
Herbst.    A  bibliography  of  15  works  concludes  this  paper. 

Thompson  (W.  R).  Snr  les  formes  larvaires  de  Digonichaeta  setipennis, 
Fall.,  Diptire  parasite  de  Farficula  auriculariay  L.  [The  larval 
forms  of  Digonichaeta  setipennis,  Fall.,  a  Dipterous  parasite  of 
Forficula  auricularia,  L.]--(7.  R.  Soc.  Bid.t  Paris,  Ixxviii,  no.  18, 
3rd  December  1915,  pp.  602-605,  1  fig. 

In  1859,  Boheman  recorded  that  F.  auricularia  was  parasitised  by 
Digonichaeta  setipennis.  The  only  other  study  of  this  parasite  is  that 
of  Pantel  (1910-1913).  The  present  paper  gives  a  full  account  of 
the  larval  forms,  which  had  not  previously  been  described  in  detail. 

Pour  lotter  centre  la  cochylis  et  Teudimis.  [The  control  of  Clysia  ambi- 
guella  and  Polychrosis  botrana.] — La  Vie  Agric,  et  Rur.,  Paris,  v, 
no.  24,  11th  December  1915,  p.  440. 

In  reply  to  a  question  whether  a  prize  of  £4,000  should  not  be  offered 
for  the  best  remedy  against  Clysia  ambiguella  and  Polychrosis  botrana, 
the  French  Minister  of  Agriculture  stated  that  arsenical  and  nicotine 
preparations  are  the  most  efficient  known  at  present,  but  that  possibly 
something  better  may  be  discovered,  although  a  method  capable  of 
annihilating  these  old-established  pests  does  not  appear  probable. 
The  question  of  control  will  be  more  surely  solved  by  a  systematic 
study  of  the  bionomics  of  these  insects  than  by  the  institution  of  a  prize 
open  to  the  public.  It  therefore  seems  better  to  increase  the  funds 
of  the  laboratories  and  stations  of  the  Service  des  Epiphyties  and  to 
found  a  Phytopathological  Institute  such  as  those  established  in  other 
countries. 

Maximov  (F.).  0  cocTOiiHiM  niiOAOBOflCTBa  M  oropoflHMHecTBa  bii 
ApAaTOBCKOM-b  yt3At  HMMceropoACKOii  ryOepHiM.    [On  the  state 

of  Fruit-growing  and  Market-gardening  in  the  Ardatovsk  district 
of  the  govt,  of  Nijni-Novgorod.] — «  nilOAOBOflCTBO.^  [Fruit- 
growing], Petrograd,  nos.  9  and  10,  September  and  October  1915, 
pp.  522-528.     [Received  4th  December  1915.] 

The  orchards  in  Nijni-Novgorod  are  greatly  injured  by  various  insect 
pests,  including  Cydia  ponumella,  Hyponomeuta  malinellus,  Psylla, 
Aphids,  Anihon/omus  pomorum,  etc. 

SmoMOLOT  (P.).  KyiibTypa  AUHM-KaHTanynbi  bi  EHOTaeBCKOMii 
yt3At  AcTpaxaHCKOii  ry6.  [The  cultivation  of  cantaloup  melons 
in  the  Enotaievsk  district  of  the  govt,  of  Astrachan.] — «( IlilOAO- 
BOACTBO.»  [Fruit-gromng],  Petrograd,  nos.  9  and  10  September 
and  October  1915,  pp.  536-551.    [Received  4th  December  1915.] 

Various  pests  are  mentioned  as  likely  to  appear  yearly  and  to  affect 
the  yield  of  the  crop  of  melons.   Against  Aphids,  spraying  twice  with 
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quassia  solution  or  soft  soap,  as  well  as  with  tobacco  extract,' is 
advised ;  control  measure  should  be  begun  immediately  these  pests 
are  noticed  and  before  the  plants  become  large.  GryUotalpa  destroys 
the  seeds  and  young  plants  and  gnaws  the  roots ;  the  placing  of  maize 
grains  poisoned  with  arsenic  in  the  same  holes  as  the  cantaloupe-seeds 
is  considered  the  best  remedy. 


0  HactKOMbixii,  BpeAfliUMX-b  aepHy  xiitGHbix-b  pacreHiii  bi  aifSapax-b 

M  CKJiaflaxii,  M  HtKOTOpbm  Mtpbl  6opb6bl  Cb  hmmm.  [Insects 
injuring  grain  in  stores  and  warehouses,  and  some  remedies  for 
them.]— «noAOi1bCKiii  X03IIMH'b.»  [The  Podolian  Farmer], 
Vinnitza,  nos.  9  and  10,  September  and  October  1915,  pp.  36-37. 
[Received  8th  December  1915.] 

The  chief  pests  of  grain  in  stores  in  the  government  of  Podolia  are 
Calandra  granaria,  L.,  Tinea  graneUa,  L.,  and  Tryoglyphus  farinae, 
Koch,  and  this  note  gives  a  short  accoimt  of  their  life-history  and  of 
the  usual  remedies  for  them. 


Ebainskt  (S.  B.).    TiiaBHtiiiuie  BpeflMTeiiM  nnoAOBaro  cafla  m  6opb6a 

Cb  HMMM.    [The  chief  pests  of  orchards  and  their  control.] — 

Supplement    to    n  riporpeccMBHoe    CaflOBOACTBO  m  OropoAHM- 

HBCTBO.^       [Progressive    Fruit-gromng     dk   Market'6ardening]y 
Petrograd,  1915,  78  figs. 

This  is  a  series  of  tables  with  figures  of  Aporia  crcUaegi,  Euproctis 
chrysorrhoea,  Malacosoma  neustria,  Lymantria  (Ocneria)  aispar^ 
Hyjmuymeuta  maUnellus,  Cydia  pomoneUa,  CheimcUobia  brumatat 
Mehlontha  mehhrUha,  Rhynchites  pauxillus,  AtUhonomus  pomarum. 
Aphis  pond  {mali),  PsyUa  mali  and  P.  pyri  in  their  various  stages, 
accompanied  in  each  case  by  short  notes  on  the  respective  damage 
and  remedies.  Sprayers,  trap-belts,  etc.  are  also  figured  and 
insecticides  described. 


Faozoski  (J.  K.).  063opi>  BparoBi  cenbCKaro  xoaiiiiCTBa  XepooHCKoH 
ryOepHiM  m  othbtii  no  EoTBCTBBHHO-MoTopMHecKOMy  Myaeio  sa 

1914-15  rofl'b.  [Review  of  pests  of  Agriculture  in  the  govt,  of 
Cherson  and  Report  of  the  Natural-History  Museum  for  1914-15]. 
Chersm  1915,  17  pp.    [Received  14th  December  1915.] 

A  large  outbreak  of  AnisopUa  austriaca  occurred  in  1915  in  the 
southern  part  of  the  government,  the  northern  one  being  practically 
free  from  the  pest.  Pyrausta  nubilaUs  (Botys  silacealis)  appears 
yearly  in  increasing  numbers,  owing  to  the  more  extensive  cultivation 
of  maize  and  to  the  fact  that  the  maize-straw,  in  which  the  larvae 
winter,  is  usually  left  undestroyed;  the  observations  of  this  year 
have  shown  that  the  caterpillars  can  live  for  a  long  time,  practically 
during  the  whole  summer,  without  pupating,  should  the  conditions 
be  unfavourable  for  this  process.  The  Pyralid,  Cledeobia  moldavioay  Esp., 
seriously  injured  steppe  ^sses,  such  as  Festuca  ovina  sulcata,  HackL, 
and,  to  a  less  degree,  Sttpa  capiUata,  L.,  while  other  species  of  SUpa 
and  other  steppe  grasses  and  plants  were  not  injured.    The  damage 
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by  this  pest  was  noticed  on  a  large  plot  of  uncultivated  land,  the 
number  of  caterpillars  in  May,  when  the  author  visited  the  particular 
estate,  being  very  great ;  as  the  caterpillars  live  in  the  upper  strata 
of  the  soil,  and,  when  pupating,  attach  the  upper  ends  of  their  web 
bags  to  the  entrance  to  their  hole,  practically  at  the  surface,  the 
burning  of  straw  appeared  to  be  a  practicable  remedy,  but  in  order 
to  be  effective,  the  layer  of  straw  ought  to  have  a  thickness  of  about 
from  3  to  3^  feet ;  21  inches  of  straw  had  no  effect.  Entomoscelis 
adoniiis  appeared  in  some  parts  of  the  government,  doing,  however, 
no  damage,  as  no  rape,  to  which  it  is  particularly  dangerous,  was 
being  cultivated  in  these  localities;  the  beetle  fed  mostly  on  Thymus^ 
mo^rsckdOii^nuiy  the  economic  importance  of  which  is  not  great,  and 
on  some  wild  Crucif erae,  thus  proving  even  useful  in  clearing  the  fields 
of  these  weeds.  Phlyctaenodes  sticticalis,  L.  was  present,  but  no 
damage  to  cultivated  plants  was  reported. 

The  following  Lepidopterous  pests  appeared  in  orchards :  Euproctis 
chrysorrhoea^  Malacosoma  neustriay  Hyponomeuia  malineUuSy  H,  varia- 
biliSy  Cydia  pomoneUa^  etc.  It  is  reported  that  Eulecanium  robiniarum, 
Dougl.,  is  again  increasing ;  this  was  a  serious  pest  in  previous  years, 
but  the  larvae  were  almost  totally  destroyed  in  1912  by  a  sudden 
*^  silver  thaw  "  in  October  when  the  leaves  were  still  on  the  trees. 


BoBODiN  (D.  N.).    MaocoBoe  noiiB/ieHie  niueHMHHaro  KOMapMica  bi* 

1914  rOAy.  [An  outbreak  of  CotUarinia  tritidy  Eirby,  in  1914.] 
K  X08lliiCTB0.»  [Htubandry],  Kiev,  nos.  43-44,  26th  November 
1915,  pp.  1022-1029. 

Contarinia  tritid,  Ejrby,  has  not  been  previously  reported  as  a  pest  of 
grain  in  Russia,  the  dependence  of  this  Gecidomyid  fly  on  meteorological 
conditions  and  the  great  activity  of  its  parasites  being  probably  largely 
responsible  for  the  small  attention  paid  to  it.  In  the  government  of 
Poltava,  it  was  first  noticed  in  1912,  and  again  in  1913,  when  it  did 
very  little  damage,  but  in  1914  it  occurred  in  great  numbers  both  in 
that  government  and  in  some  of  the  neighbouring  ones.  The  insects 
were  on  the  wing  between  22nd  May  and  2nd  June,  when  oviposition 
took  place ;  the  first  larvae  were  reported  on  17  th  June  and  appeared 
in  large  numbers  on  and  about  the  25th  June ;  they  entered  the  earth 
about  3rd  July.  Some  experiments  with  the  larvae  confirmed  the  fact 
that  damp,  and  perhaps  rain  only,  may  have  an  influence  on  the  time 
at  which  the  larvae  enter  the  earth ;  in  dry  weather,  pupation  may  be 
delayed  and  the  larvae  remain  longer  in  the  ears  of  ^in.  The  following 
parasites  were  reared  from  the  puparia  of  this  pest:  OenioceniS 
brevicomiSy  Nees,  0.  clavicomis,  Thoms.,  and  Geniocems  sp.  The  author 
gives  also  a  list  of  the  parasites  recorded  by  Eirby,  Marchal,  Webster 
and  other  authors.  A  comparative  table  showing  the  results  of 
infestation  by  some  of  the  chief  pests  of  grain  are  given.  The  loss  in 
the  weight  of  grains  of  the  infested  plants  and  the  loss  in  the  weight 
of  the  harvest,  if  10  per  cent,  of  the  plants  are  infested,  being  respec- 
tively 5  per  cent,  and  0*5  per  cent,  for  the  saw-fly,  Pachynemattis 
cliteUattis,  Lep. ;  10  per  cent,  and  14  per  cent,  for  Isosoma ;  40  per  cent, 
and  1  per  cent,  for  the  Hessian  fly  {Mayetiola  destrucUn) ;  and 
50  per  cent,  and  5  per  cent,  for  Chlorops  taenuypus,  Meig.  All  these 
pests  attack  the  stems,  and  as  they  interfere  with  the  vigour  of  the 
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plant,  they  decrease  the  weight  of  the  grain,  but  do  not  actually 
destroy  it.  Contarinia  tritici,  on  the  other  hand  attacks  the  grain 
directly  and  destroys  it,  and  although  this  may  lead  to  a  slight 
increase  in  the  weight  of  the  uninfested  grain,  it  can  in  no  case 
compensate  for  the  actual  damage  done. 

GOMILEVSKY    (V.).       flflOBHTblll     paOTBHill,    M31i    KOTOpUX'b    MOWHO 

M3BiieKaTb  cocTaBbi  AJ1II  6opb6bi  Cb  BpeANTeiiiiiiH  cafla.  [Poisonous 
plants,  from  which  insecticides  for  orchard-pests  may  be  pre- 
pared.]—  KCaAOBail   EH6iliaTeKa.»    [Orchard  Library  Series], — 

Supplement  to   k  riporpeocMBHoe    CaAOBOflOTBo  h  OropoAHN- 

HeCTBO.»  [Progressive  FruU-gromng  dt  Market-gardening],  Petro- 
grad,  1915,  32  pp. 

The  principal  poisonous  plants  of  the  Russian  flora  are  described 
with  special  reference  to  their  medical  and  economic  importance,  and 
particularly  as  regards  their  possible  use  as  insecticides  and  fungicides. 
The  poisonous  quality  of  the  fungus,  Claviceps  purpurea,  depends, 
according  to  some  authors,  not  so  much  upon  the  ergotin  and  ecboline 
contained  in  it,  but  on  the  presence  of  ethereal  oils.    An  extract  of 
this  plant,  in  the  proportion  of  about  1  part  to  10  parts  by  weight  of 
water,  Idlls  Aphids,  PsyUa,  thrips  and  probably  also  other  sucking 
insects  and  those  unprotected  by  hairs.    The  poisonous  qualities  of 
Amanita  muscaria  probably  depend  on  the  presence  of  volatile  matter 
and  the  alkaloid  amanitine  (muscarine).    An  extract  of  the  whole 
fungus  is  likely  to  prove  effective  against  all  kinds  of  gnawing  insects 
and  their  larvae.    The  spores  of  Lycoperdon  bovista  may  be  used  in 
the  same  way  as  flowers  of  sulphur ;    insects  covered  with  this  powder 
either  perish  from  its  mechanical  effects  or  are  poisoned  by  it.    As 
the  foliage  of  Taxus  baccata  (yew)  is  not  eaten  by  insects,  it  is  suggested 
that  dusting  with  a  powder  of  the  dried  leaves  or  spraying  with  an 
extract  of  them  may  prove  effective  against  insect  pests.    An  extract 
of  Colchicum  autumnale  (meadow  saffron)  contains  the  poisonous 
alkaloid  colchicine,  the  solution  of  which  is  facilitated  by  the  addition 
of  alcohol ;  molasses  may  be  added  to  the  liquid  to  make  it  adhesive. 
A  fine  powder  prepared  from  the  stalks  of  Veratrum  album,  L.  (white 
hellebore)  is  now  used  as  a  fungicide  and  insecticide  in  America ;  an 
extract  of  this  powder  (about  1  oz.  in  3  gallons  of  water)  is  considered 
preferable,  as  the  powder  is  highly  poisonous.    Daphne  mezereum,  L. 
(spurge-flax)  is  well  known  in  medicine ;   the  author  has  never  observed 
any  insects  on  this  plant,  but  frequently  found  imdemeath  it  dead 
beetles,  flies  and  wasps ;   he  suggests  experimenting  with  an  extract 
of  the  berries  or  bark  or  even  of  the  whole  plant  on  various  forest  pests, 
such  as  Lymantria  dispar,  L,  (Psihira)  moriacha,  Malacosoma  neustria^ 
etc.    Aconitum  napeUm  (monk's-hood)  is  also  suggested  as  a  possible 
insecticide ;   some  years  ago  the  author  witnessed  the  deadly  effect 
of  a  few  drops  of  an  extract  of  this  plant  on  stag  beetles,  Lucanus 
cervus,  the  solution  being  dropped  on  the  junction  of  the  thorax  and 
abdomen.    To  prepare  the  extract,  one  part  by  weight  of  the  chopped 
plant  is  placed  in  six  parts  of  water  at  a  temperature  of  85^-105°  F., 
and  left  for  24  hours  at  the  temperature  of  the  room ;   the  liquid  is 
then  strained  through  cloth  and  the  residue  pressed  out.    It  is  then 
again  mixed  with  three  parts  of  water  and  after  24  hours  the  process 
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of  straining  and  pressing  is  repeated ;  the  extracts  obtained  in  this 
way  are  mixed  together  and  form  the  insecticide.  A  decoction  of  the 
root  and  other  parts  of  Bryonia  alba  (white  bryony)  can  be  used  against 
Aphids,  etc.  (one  part  by  weight  in  three  or  four  parts  of  water). 
To  prepare  an  extract  of  Conium  maculatum  (hemlock),  100  parts  by 
weight  of  fresh  leaves  with  flowers  and  small  stalks  are  cut  into  small 
pieces,  mixed  with  five  or  six  parts  of  water  and  ground  in  a  mortar ; 
the  pulp  obtained  is  then  pressed  out  and  again  mixed  with  15  parts  of 
water ;  this  is  again  groimd  and  pressed  out,  the  second  liquid  being 
added  to  the  first.  Extracts  of  the  tropical  species  of  aloes  are  also 
effective  against  various  insects,  as  has  been  proved  by  experiment. 


ScHREiBER  (A.  F.).  PaCTNTeilbHbie  HHCeKTHCNAbl.  [Vegetable  insecti- 
cides.]— «  CaflOBOA'b.^  [The  HorticuUurist],  Rostov-on-Don^  no.  12, 
December  1915,  pp.  903-912. 

The  good  results  obtained  by  some  insecticides  of  vegetable  origin 
[see  also  this  Review,  Ser.  A,  iii,  pp.  340,  440,  441  and  486],  such  as  a 
decoction  of  tomato  leaves  and  stalks  against  the  caterpillars  of 
Pieris  brassicae,  are  discussed.     A  decoction  of  leaves  of  Veratrum 
album  or  F.  nigrum  against  pests  of  market-gardens  is  the  only  remedy 
used  by  the  peasants  iix  Transbaikal.  Decoctions  of  Datura  stramonium, 
Petunia,  Hyoscyamus  niger,  H.  albas,  H.  major.  Euphorbia  biglandulosa 
and  E.  dendroides  are  all  recommended  by  Sprenger  in  "Die  Gartenwelt" 
(1912).     The  author  describes  his  own  experiments  with  extracts  of 
aloes,    henbane     {Hyoscyamus    niger)    and   wormwood     (Artemisia 
absinthium)  in  1915.    The  extract  of  aloes  is  sold  ready-made,  but 
may  be  prepared  by  extracting  the  aloes  in  boiling  water  and  adding 
molasses  to  make  it  adhesive.     Spraying  is  carri^  out  early  in  the 
morning,  after  the  disappearance  of  dew,  and  again  in  the  evening  at 
sunset.    Henbane  was  cut  into  pieces  while  in  flower,  dried  and  boUed 
in  water  till  nearly  all  the  water  had  evaporated;    the  decoction 
remaining  was  then  strained  through  gauze,  and  for  use,  1  lb.  of  the 
extract  and  1  lb.  of  soft  soap  are  dissolved  in  about  six  gallons  of 
water.    The  decoction  of  wormwood  was  prepared  in  the  same  way, 
1  lb.  of  it  with  IJ  lb.  of  soft  soap  being  dissolved  in  about  four 
gallons  of  water.     Cabbage,  salad-plants,  turnips,  bird-cherries,  birch 
trees,    etc.,   were   sprayed  against  Barathra   (Mamestra)   hrassicae, 
PhUella  maculipennis  {crudferarum),  PhyUotreta  sp.,  and  Aphis  sp. 
The  best  results  were  obtained  with  the  aloes  against  all  these  pests ; 
wormwood  had  little  effect  on  PhyUotreta,  and  the  extract  of  henbane 
was  effective  only  against  Aphids.    Extracts  of  tomatoes  and  hellebore 
were  very  effective  against  Aphids  and  various  other  market-garden 
pests,  such    as   B.    brassicae,    PhUella   mcumlipennis,    Pieris   najn, 
P.  brassicae,  P.  rapae,  and  PhyUotreta.    In  order  to  prepare  these 
extracts,  the  plants  must  be  dri^,  cut  into  pieces,  closely  packed  in  a 
container  and  boiled  in  water,  stirring  and  crushing  the  contents  from 
time  to  time.    After  five  or  six  hours,  when  all  the  water  will  have 
evaporated,  the  decoction  is  strained  through  gauze.    It  can  be  kept  a 
long  time  in  bottles  which  are  well  corked ;   for  use,  1  lb.  is  dissolved 
in  about  six  gallons  of  water ;  spraying  should  be  done  on  sunny  days 
iind  repeated  after  rain. 

(C23S)  b2 
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Ossipov  (N.).    Cnocofi-b  6opb6bi  ei  AOMaiuHeii  MOJibio.    CeMeHeTBo 

"Tineidae."  [A  remedy  agaiost  the  house-moth.  Family 
Tineidae.] — «  CaflOBOA'b.^  [The  Horticulturist],  Rostov-onrDon^ 
no.  12,  December  1915,  pp.  897-900. 

Three  species  of  Tineids  are  known  under  the  name  of  house-moth 
in  Bussia,  viz: — Tineola  biselMeUa,  Hummel,  Tinea  {Trichophaga) 
iapetieUa,  L.,  and  Tinea  peUioneUa,  L.  A  short  account  is  given  of 
their  life-history  and  of  remedies  for  them,  of  which  the  most 
effective  are  the  sewing  up  of  articles  in  strong  bags,  frequent  airing, 
etc.,  such  measures  as  powdering  with  tobacco  and  naphthaline  being 
of  little  use.  A  remedy  applied  with  success  by  the  native  population 
of  Bessarabia  consists  in  keeping  in  all  rooms,  etc.,  bimches  of  Melilotus 
offidfuiKs,  the  scent  of  which  keeps  the  premises  free  from  the  moths. 
The  author's  own  experiments  with  tiiis  plant  proved  completely 
successful  and  he  suggests  further  investigations  with  it. 


CocTOiiHie  osMMUX-b  BCXOAOB-b  Ki  I -My  HOflfipii  1915  roAa.    [The 

state  of  winter-sown  crops  up  to  the  14th  November  1915  in 
European  Bussia,  Western  Siberia  and  Central- Asia.] —  «li3B'kCTifl 

MMNNCTepcTBa  SemieAtfliii  (new  title  for   «  MsBtcT.  TjiaBH. 

YnpaBJl.  3.  M  3.»  [Bulletins  of  the  Ministry  of  Agriculture  (new 
title  for  Bulletins  of  the  Central  Board  of  Land  Administration 
d  Agriculture.)],  Petrograd,  no.  47,  5th  December  1915^ 
pp.  1152-1155. 

Only  slight  damage  was  done  to  crops  by  insect  pests  in  European 
Bussia  during  the  autumn  of  1915.  Caterpillars  of  Euxoa  segetum  were 
reported  from  the  governments  of  Central,  South-western  and 
Novorussia,  and  from  those  of  Samara,  Saratov,  Penza,  Livland  and 
Perm,  but  they  did  not  cause  any  substantial  damage  and  dis- 
appeared with  the  arrival  of  frosts  and  rainy  weather.  In  the 
south-eastern  and  some  of  the  southern  governments,  small  numbers  of 
the  Hessian  fly  (Mayetiola  destructor)  and  of  Oscindla  (Osdnis)  frit 
were  observed.  With  few  exceptions,  no  important  insect  pests  were 
noticed  in  the  provinces  of  western  Siberia  and  Central  Asia. 


Ol  (I.  A.).  0  BpeAMTBJit  iiOjiohn.  [On  a  pest  of  apple-trees.]— 
«  riporpecCNBHOe  CaAOBOACTBO  N  OropOAHHHeCTBO.i^  [Progressive 
Fruit-grounng  d  Market-gardening],  Petrograd,  no.  48,  12tb 
December  1915,  p.  1260. 

In  reply  to  a  subscriber,  the  author  states  that  his  apple  trees  are 
probably  attacked  by  Rhynchites  coeruleus,  de  G.  The  imagines  of 
this  pest  are  found  in  May  and  June  on  various  fruit  trees,  including^ 
cherries,  apples,  plums,  pears,  apricots,  etc.,  and  also  on  service  and 
bird-cherry  trees.  At  the  beginning  of  summer,  the  weevils  injure 
leaf  and  flower  buds;  the  females  oviposit  inside  the  shoots  and 
gnawing  at  the  stalk  of  the  shoot  cause  the  latter  to  hang  or  drop 
down.  The  larvae  mature  in  four  weeks  and  pupate  at  a  depth 
of  a  few  inches  in  the  earth.  Only  one  generation  occurs  during 
the  summer.  Shaking  the  weevils  from  the  trees  and  the  collecting 
of  the  shoots  injured  by  the  females  are  the  remedies  advised. 
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Mally  (C.  W.).  Anhydrous  liquid  Hydrocyanle  Aeid  for  Fumigation 
Purposes. — South  African  Jl,  Sci.,  Cape  Town,  xii,  no.  3,  October 
1915,  pp.  95-96.    [Received  29th  December  1915.] 

The  usual  method  of  fumigation  for  insect  pests,  i.e.,  by  generating 
hydrocyanic  acid  gas  from  sodium  and  potassium  cyanide  and  sulphuric 
acid,  leaves  much  to  be  desired.  The  chemicals  require  care  in  prepara- 
tion ;  there  is  danger  of  burning  the  tents  roimd  the  trees  by  contact 
with  acid,  or  the  absorption  of  fumes  given  oS  during  the  generation 
of  the  gas  may  result  in  injury  to  the  canvas.  Ajohydrous  liquid 
hydrocyanic  acid,  readily  produced  at  a  low  temperature,  proved  easy 
to  work  with,  and  on  testing  with  various  insects,  was  f oimd  to  diffuse 
more  quickly  and  to  be  more  violent  in  its  action  than  gas  from  a 
generator.  Pieces  of  silk,  muslin  and  canvas  saturated  with  acid 
showed  no  injury  after  two  weeks.  This  fact  is  of  considerable 
practical  importance.    Field  tests  are  being  carried  out. 


Jarvis  (E.).  Notes  on  Experiments  for  the  Control  of  the  Sugar-cane 
Beetle. — Queensland  Agric,  JL,  Brisbane,  iv,  no.  5,  November 
1915,  pp.  290-291. 

Preliminary  experiments  on  trapping  adults  of  Lepidiota  albohirta, 
by  means  of  attractive  odours  gave  negative  results.  It  is,  however, 
reasonable  to  assume  that  the  movements  of  cane-beetles  are 
determined  by  forces  which  probably  exercise  important  influences  on 
the  flight  of  the  adult  female  prior  to  oviposition.  Bemedial  methods 
which  have  not  yet  been  studied  are  (1)  controlling  oviposition  by 
means  of  attractive  groimd  traps,  and  (2)  prevention  of  egg-laying  by 
means  of  deterrents  applied  to  the  surface  of  the  soil  or  injected 
into  it. 

Fletcher  (T.  B.).  Bees  and  the  fertilization  of  Cotlee.—Dept. 
Agric,,  Madras,  iv,  Bull  69,  1915,  38  pp.  5  figs.  [Eeceived 
28th  December  1915.] 

The  question  of  the  value  of  bees  in  coffee  districts  was  raised  at 
the  Annual  Meeting  in  1911  of  the  United  Planters'  Association  of 
Southern  India,  with  particular  reference  to  the  regular  destruction  of 
these  bees  in  certain  districts,  and  a  resolution  was  passed  asking  the 
Government  to  interfere  to  prevent  such  destruction  and  to  regulate 
the  methods  of  taking  wild  honey  and  wax.  Instructions  were 
accordingly  given  to  the  Government  Entomologist  to  inquire  into 
the  matter.  The  principal  species  of  bees  found,  were  Apis  dorsata,  the 
large  rock  bee,  A.  indtca,  the  Indian  bee,  and  A,  florea,  the  small 
bee.  The  flowering  season  of  coffee  is  very  short,  only  three  or  four 
days  at  the  most,  and  the  time  for  observation  is  thus  very  limited, 
but  the  question  was  sufficiently  studied  to  show  that  bees  are  important 
agents  in  pollination  and  that,  of  the  species  named,  the  rock  bee, 
Apis  dorsata,  is  the  one  chiefly  concerned,  though  other  insects  play  a 
considerable  part.  The  evidence  collected  pointed  to  a  steady 
reduction  of  bees  in  the  coffee  districts  in  recent  years,  and  this  is 
attributed  not  only  to  systematic  persecution  of  the  bee-colonies  for 
the  sake  of  honey  and  wax,  but  also  to  the  opening  up  of  the  coffee 
districts  and  the  consequent  reduction  of  suitable  nesting-places. 
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Planters  are  urged  to  encourage  bees  on  their  estates,  and  if  any  attempt 
be  made  at  bee-keeping,  to  employ  Apis  indica,  as  the  habits  of  the 
other  species  render  this  almost  impossible. 

Incidentally  it  was  found  that  the  Jak  Cercopid,  Cosmocarta  rehta, 
was  a  very  serious  pest  of  the  Jak  tree  in  Coorg,  and  a  Pyrrhocoridbug, 
Odontojms  nigricomis,  was  found  in  hundreds  in  all  stages  on  one  estate 
feeding  on  the  fallen  fruits  of  various  trees,  chiefly  Fiaus,  Trewia^  etc. 


Imms  (A.  D.)  k  Ghattsrjeb  (N.  C).  On  the  Structure  and  Biology 
of  Tachardia  lacca,  Kerr,  with  observations  on  certain  insects 
predaceous  or  parasitic  upon  it — Indian  Forest  Mem.,  Forest  Zool. 
Ser.,  Calcutta,  iii,  no.  1,  1915,  42  pp.,  8  plates.  [Received 
28th  December  1915.] 

Tachardia  lacca,  Kerr  (lac  insect)  has  a  wide  distribution  in  India 
but  is  mainly  confined  to  elevations  below  1,500  feet.  The  trees  and 
shrubs  serving  as  food-plants  exceed  90  species,  but  of  these  only  a 
few  yield  lac  in  suflScient  quantity  to  be  commercially  valuable. 
T.  lacca  is  almost  certainly  viviparous  and  is  double-brooded.  The 
first  generation  of  larvae  emerges  from  the  middle  of  June  until  the 
beginning  of  August,  the  date  varying  according  to  the  food-plant, 
locality  and  climatic  conditions.  This  generation  gives  rise  to  the 
second  brood  of  larvae  which  emerge  from  the  middle  of  October  imtil 
the  beginning  of  January.  In  both  broods  the  larvae  issue  from  the 
resinous  incrustations  of  the  female ;  this  process  is  termed  swarming 
and  lasts  from  10  days  to  4^  weeks.  It  is  exclusively  during  the 
swarming  period  that  the  insect  spreads  from  one  tree  to  another, 
high  winds  being  the  main  distributing  agency.  A  small  number  are 
probably  carried  by  birds,and  ants  also  are  believed  to  be  an  important 
factor.  On  emergence,  the  larvae  search  for  tender  twigs.  Owing  to 
the  fact  that  they  attach  themselves  very  closely  together,  the 
individual  incrustations  of  lac  which  are  secreted,  become  confluent 
and  form  thick  excrescences  on  the  twigs.  The  male  insects  emerge 
about  one  month  after  the  fixation  of  the  first  brood  larvae  and  from 
3^  to  5  months  after  fixation  of  the  second  brood.  The  female  remains 
in  the  cell  throughout  life.  Young  larvae  appear  from  two  to  three 
months  after  the  emergence  of  males.  From  the  time  of  fixation 
onwards,  T.  lacca  secretes  honey-dew  in  considerable  quantities.  This 
substance  forms  a  nutritive  medium  for  certain  fungi,  belonging  chiefly 
to  the  genera  Fumago  and  Capnodium,  and  is  attractive  to  one  or  more 
species  of  ants. 

T.  lacca  appears  to  be  one  of  the  most  extensively  parasitised  of  all 
known  Coccidae.  Of  the  Lepidoptera,  Eublermna  amabilis,  Moore, 
is  the  most  destructive  of  all  insects  attacking  lac.  It  has  been  bred 
from  lac  received  from  the  Central  Provinces,  United  Provinces  and 
Bombay,  and  it  is  common  in  Bengal.  The  eggs  are  deposited 
in  crevices  of  the  lac  incrustations;  the  resulting  larvae  devour 
both  the  lac  and  the  Coccids  within.  Pupation  takes  place  near 
the  surface  of  the  lac.  There  are  at  least  two  generations  annually, 
possibly  three  in  the  hottest  localities.  The  adults  of  the  first 
generation  emerge  from  June  to  August,  those  of  the  second  from 
October  to  December  or  January.  Owing  to  the  great  variability  in  the 
duration  of  the  larval  and  pupal  stages,  the  generations  often  overlap. 


63 

and  adults  may  be  bred  out  during  the  greater  part  of  the  year. 
Hypatima  {Bhstobasis)  jmlverea,  Meyr.,  is  common  in  forests  and 
resembles  E.  amabilis  in  habits.  The  larvae,  however,  are  not  depen- 
dent upon  living  lac,  since  they  have  been  found  three  months  after 
the  lac  has  been  removed  from  the  trees.  Lepidopterous  enemies  of 
minor  importance  are  Eublemma  cretacea,  Hmp.,  E.  coccidiphaga, 
Hmp.,  Blastobasis  thelymorpha,  Meyr.,  Tischeria  ptarmica,  meyr., 
and  Stathmopoda  basiplectra,  Meyr. 

Many  Hymenopterous  parasites  and  hyper-parasites  have  been 
reared  from  T.  lalsca.  Lissencyrtus  troupi,  Cam.,  is  abundant  in  the 
Siwalik  and  Bhandara  forests.  The  eggs  are  deposited  within  the 
young  Tcuihardiay  which,  however,  are  not  killed  until  in  a  late  stage 
of  development.  Pupation  occurs  within  the  host.  Adults  emerge 
throughout  the  year,  but  the  hot  weather  brood  is  most  severely 
attacked.  Another  Chalcid,  Brasema  annuUcaudis.  Cam.,  was  bred 
from  lac  grown  on  BiUea  frondosa.    It  may  possibly  be  a  parasite  of 

E,  amabilis  or  Hypatima  pulverea  and  therefore  a  hyperparasite  of 
T.  lacca.  The  same  statement  also  applies  to  Chalcis  tachardiae,  Cam. 
Pteromalus  sp.,  Cychpleura  daripennis,  Cam.,  Euryioma  paUidiscapus, 
Cam.,  Copidosoma  ?  clavicornis,  Cam.,  and  Hadrothrix  purpurea.  Cam., 
are  also  recorded  parasites.  Among  the  beetle  enemies  are  the  Myceto- 
phagid,  Berginus  maindrani,  Grouv.,  abundant  in  the  United  and 
Central  Provinces,  devouring  both  the  lac  and  the  scales,  the  Cucujid, 
Silvanopsis  iyeri,  Grouv.,  Cathartus  advena,  Wit.,  TriboUumferrugineum, 

F.  (feeding  on  the  lac  only),  Brachytarsus  sp.,  and  a  Cerambycid. 

As  the  result  of  investigations,  the  authors  have  been  led  to  the 
conclusion  that  no  appreciable  improvement  in  lac  cultivation  can  be 
obtained  until  exhaustive  experiments  have  been  conducted  with 
reference  to  the  elimination  of  the  insect  enemies  of  Tachardia. 
Experiments  have  indicated  that  the  pests  cannot  be  eradicated  by  a 
complete  removal  of  the  lac  from  the  trees  after  swarming.  Evidence 
shows  that  many  parasites  emerge  prior  to  swarming.  Complete 
removal  of  the  lac  wul,  however,  in  all  probability  reduce  the  aggregate 
of  the  parasites.  The  method  of  scraping  the  lac  from  the  trees  and 
storing  it  in  huts  close  by  does  not  aid  in  reducing  the  number  of 
parasites.  Whether  the  parasites  and  predaceous  enemies  are  able 
or  not  to  feed  on  other  Ooccidae  in  the  absence  of  Tachardia  is  un- 
known. The  problem  is  one  that  should  be  kept  in  view  in  attempting 
to  control  the  natural  enemies  of  the  lac  insect. 


Andrews  (E.  A.).  Notes  on  insect  pests  of  green  manures  and  shade 
trees*  Part  I. — Qtrly,  Jl,  Scient.  Dept.  Ind.  Tea  Assoc.,  Calcutta^ 
Part  ui,  1915,  pp.  57-62. 

The  following  are  injurious  to  green  manure  crops  and  shade  trees 
in  the  tea-gardens  of  North-East  India : — The  blister  beetle,  CaniJuiris 
hirticomis,  Haag,  is  very  common  in  Assam,  where  it  does  a  great 
deal  of  damage  in  vegetable  gardens.  The  life-history  of  this  beetle 
has  not  been  worked  out,  but  it  is  probably  beneficial  in  its  young 
stages,  for  the  larvae  of  a  closely  allied  species  feed  on  the  egg-masses 
of  a  grasshopper.  (7.  hirticomis  is  recorded  from  Assam  as  eating  the 
foliage  of  young  plants  of  Sesbania  aculeata  (dhaincha).  Catching 
with  small  nets  is  the  best  remedy.    Lead  arsenate  may  be  sprayed 
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where  there  is  no  possibility  of  danger,  otherwise,  lead  chromate  should 
be  used.  The  Arctiid,  Diacrisia  cbUqua,  Wlk.,  was  found  to  attack 
Glycine  soya  (soy  bean)  and  Desmodium  sp.  in  Assam.  Other  crops 
which  it  is  known  to  attack,  are  Croialana  juncea  (senn  hemp)  and 
Arachis  hypogaea  (ground-nut).  The  eggs  are  laid  on  the  underside  of 
the  food-plant  in  batches  and  take  about  four  days  to  hatch.  The 
larval  stage  lasts  about  three  weeks;  pupation  takes  place  in  the 
ground  and  after  10  days  the  moth  emerges,  having  completed  its  life 
cycle  in  about  five  weeks.  It  is  easy  to  collect  the  young  caterpillars 
when  they  are  still  gregarious.  Lead  chromate  may  be  used  as  a 
^ray.  If  the  plants  are  badly  attacked,  they  should  be  hoed  up 
cBrectly  the  caterpillars  have  descended  to  pupate,  as  this  will  destroy 
large  numbers.  The  Pierid,  Catopsilia  jtyrarUhe,  L.,  defoliates  Cassia 
fistula  (sonaru  trees)  in  Assam  and  also  attacks  Sesbania  and  probably 
other  Leguminosae  also.  C  fistula  is  usually  grown  more  for  ornament 
than  for  shade,  and  spraying  could  only  be  effected  by  means  of  a 
power  sprayer.  Another  Pierid  butterfly.  Terms  hecabe,  L.,  has  been 
reported  from  the  Duars  and  Assam  on  Sesbania  aculeata,  which,  in  a 
bad  attack,  may  be  completely  defoliated ;  AUnzzia  stipulata  (sau 
tree)  was  also  defoliated.  The  control  of  this  pest  is  a  difficult  matter. 
In  the  case  of  S.  aculeata,  lead  arsenate  or  lead  chromate  might  be 
applied,  if  it  can  be  done  without  spraying  the  tea  also,  but  for 
A.  stipulata  a  power  sprayer  would  be  necessary.  Fortunately  the 
attacks  of  this  pest  seem  to  be  sporadic.  The  Fentatomid  bug, 
Coptosoma  naziraCy  Atk.,  is  found  in  large  numbers  on  Tephrosia 
Candida  (boga  medeloa).  The  only  remedy,  should  the  pest  become 
serious,  woidd  be  hand  collection,  insecticides  being  of  little  or  no 
value.  The  Goccid,  Eriochiton  theae,  Green,  has  long  been  known  as  a 
pest  of  tea,  but  recently  specimens  have  been  received  from  the  Western 
Duars  on  Erythrina  indica  (dadap)  and  from  the  Eastern  Duars  on 
Cajanus  indicus  (Arhar  dal).  In  both  cases  the  pest  conunenced  on 
the  green  manure  plant  and  later  attacked  tea.  When  it  occurs  on 
E.  indica,  the  caustic  soda  spray  advised  against  scales  on  tea  [see  this 
Review,  Ser.  A,  iii,  p.  490]  may  be  used,  but  in  the  case  of  C.  indicus, 
the  treatment  would  have  to  be  confined  to  spraying  with  resin 
solution. 

Andrews  (E.  A.).  A  swarm  of  locusts  in  the  Darjeeling  and  Terai 
districts.  —  Qtrly,  Jl,  Scient.  Dept.  Ind.  Tea  Assoc,  Calcutta, 
Part  iii,  1915,  pp.  63-67. 

In  July  1915,  the  author  witnessed  an  invasion  of  the  Darjeeling 
and  Terai  districts  by  Schistocerca  (Acridium)  peregrina,  Oliv.  Even 
in  cases  where  the  locusts  settled  everywhere,  the  injury  done  to  tea 
was  very  smaU.  The  bulk  of  the  damage  to  tea  appeared  to  be  due  to 
the  enormous  amount  of  excreta  on  the  leaves.  Other  plants  were 
however  stripped  more  or  less  completely.  The  home  of  this  locust 
is  in  the  sandy  deserts  to  the  west  of  Afghanistan  and  Baluchistan, 
whence  it  periodically  swarms  over  India.  The  consensus  of  opinion 
amongst  the  planters  of  the  Darjeeling  Terai  seemed  to  be 
that  tiie  last  swarm  to  invade  that  district  appeared  in  1891,  although 
one  or  two  stated  that  there  had  been  a  small  swarm  since.  According 
to  Stebbing,  a  swarm  spread  as  far  east  as  the  Brahmaputra  river  in 
1901. 
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Andrews  (E.  A.).  Entomologist's  tour  in  the  Darjeeling  and  Teral 
districts. — Qrtly.  Jl.  Sdevd.  Dept.  Ind.  Tea  Assoc,  Calcutta, 
Part  iii,  1915,  pp.  75-78. 

During  a  tour  in  the  Darjeeling  and  Terai  districts,  large  numbers  of 
young  specimens  of  a  Reduviid  bug  belonging  to  the  genus  Harpactor 
were  observed  to  be  brought  in  by  the  children  who  were  catching  tea 
mosquitos  (HelopeUis).  The  collection  of  these  predators  should  be 
prevented.  In  one  garden  the  number  of  Harpactor  reached,  on 
occasion,  25  per  cent,  of  the  whole  catch.  Aroimd  Lebong,  the 
dadap  trees  were  f  oimd  to  be  attacked  by  an  insect  closely  resembling 
Empoasca  flavescens  (tea  green-fly),  but  which  closer  examination 
showed  to  be  more  nearly  allied  to  E,  notata.  The  insects  seem  to  be 
gregarious,  and  the  undersides  of  the  leaves  were  covered  with  them 
in  sJl  stages.  The  leaf  is  attacked  from  the  under  surface  and  becomes 
covered  with  pale  blotches,  which  turn  yellow  until  eventually  the 
whole  leaf  dies  back.  The  young  shoots  and  leaves  also  tend  to 
become  stunted.  Spraying  from  below  with  kerosene  emulsion  or 
potassium  sulphide  sdiould  easily  control  this  pest. 

AssBiUTH  (J.).  Indian  Wood-Destroying  '' White  Ants  ".—Qr%.  Jl 
Scient.  Dept.  Ind,  Tea  Assoc,  Calcutta,  Part  iii,  1915,  pp.  79-SO. — 
[Abstract  from  Jl.  Bombay  Nat.  Hist.  Soc,  London,  xxiii,  no.  4, 
1915,  pp.  690-694.] 

As  a  result  of  investigations  carried  out  in  the  provinces  of  Bengal, 
Behar,  Bombay,  and  Madras,  the  termites  doing  damage  to  the  wood 
of  buildings  in  British  India  are  found  to  belong  to  three  species, 
Leucotermes  indicola,  Coptotermes  heimi,  and  OdorUotermes  feae,  though 
it  seems  possible  that  in  Sind  a  species  of  Microtermes  has  also  acquired 
the  habit.  Wood-destroying  termites  were  not  found  in  the  Ghats  of 
South  Canara  and  Mysore  at  a  higher  level  than  3,000-4,000  feet  above 
sea-level.  Termites  do  not  appear  to  start  an  attack  on  healthy  trees, 
though  this  is  sometimes  thought  to  be  the  case,  owing  to  true  ants 
being  mistaken  for  them. 

Watebstok  (J.).  Notes  on  African  Chalcidoidea  (HI).— Bull.  Entom. 
Research,  London,  vi,  no.  3,  December  1915,  pp.  231-247,  8  figs. 

The  following  species  are  described : — Tetrastichus  atriclavus,  sp.  n., 
from  Southern  Nigeria;  T.  mauripennis,  sp.  n.,  from  Nyasaland; 
T.  sculpturatus,  sp.  n.,  bred  from  the  larva  of  a  butterfly,  Neptis  agatha, 
from  Uganda  and  T,  baUeatus,  sp.  n.,  bred  from  the  pupa  of  a  L}rman- 
triid  moth  from  Nyasaland.  Syntomosphyrum  phaeosoma,  Wtrst., 
has  been  bred  from  Sylepta  derogata  (cotton  leaf-roUer)  in  Nyasaland. 

Williams  (C.  B.).  A  new  Thrips  damaging  Coffee  in  Britisli  East 
Africa. — BuU.  Eniom.  Research,  London,  vi,  no.  3,  December  1915, 
pp.  269-272,  1  fig. 

Diarthroihrips  coffeae,  gen.  et  sp.  n.,  is  described.  This  thrips  has 
caused  serious  damage  to  the  leaves  of  coSee  in  several  districts  of 
British  East  Africa.  Amongst  the  larvae  of  D.  coffeae  was  a  single 
larva  of  a  thrips  belonging  to  the  family  AEOLOTHBipmAE.  The 
known  larvae  of  this  fanuly  are  largely,  if  not  entirely,  predaceous  on 
other  thrips  and  it  is  probable  that  this  species  was  feeding  on  the 
larvae  of  2).  coffeae. 
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Cleare  (L.  D.).  a  Butterfly  injurious  to  Coconut  Palms  in  British 
Guiana. — BuU.  Entom.  Research,  London^  vi,  no.  3,  December  1915, 
pp.  273-278,  1  fig.,  3  plates. 

During  the  year  1914,  coconut  palms  in  Georgetown  were  attacked 
by  the  larvae  of  Brassolis  sophorae,  L.  (coconut  butterfly).  From 
previous  records,  it  would  appear  that  this  insect  occurs  in  injurious 
numbers  at  intervals  of  about  five  years.  It  is  probably  distributed 
throughout  the  coast  lands  of  British  Guiana  and  has  also  been  reported 
from  Dutch  Guiana,  Trinidad  and  southward  to  South  Brazil.  In 
addition  to  coconut,  Oreodoxa  oleracea  (cabbage  palm)  is  also  attacked. 
The  eggs  are  laid  in  masses  of  from  100  to  150  on  the  stem  and  under- 
side of  the  leaves  of  the  host.  The  larvae  usually  emerge  simultaneously 
from  the  mass.  They  feed  almost  entirely  at  night  on  the  green  parts 
of  the  leaves,  resting  by  days  in  pockets  formed  by  binding  the  leaves 
together.  Several  hundred  larvae  collect  in  each  such  nest.  The 
duration  of  this  stage  is  about  four  weeks.  The  pupal  period  lasts  14 
days.  From  the  apparent  point  of  origin,  south-west  of  Georgetown, 
the  attack  spread  to  the  north-east  in  opposition  to  the  prevailing 
winds.  It  was  noticeable  that  blocks  in  the  midst  of  affected  areas 
remained  untouched,  as  also  did  palms  near  the  sea.  A  count  of  dead 
trees  made  in  September  showed  that  5  per  cent,  had  succumbed. 
The  insect  has  several  natural  enemies,  including  a  bird,  Pitangus 
sulphuratus  (kiskadee),  which  feeds  on  the  adults,  several  egg-parasites, 
and  a  parasite  of  the  pupa,  Chalds  annulata,  F.  The  habit  of  the 
larvae  of  living  in  nests  during  the  day  offers  the  best  means  of  con- 
trolling this  pest,  as  the  nest  can  be  easily  removed  and  destroyed. 

HowLETT  (F.  M.).  Chemical  Reactions  of  Fruit-flies.— £uU.  ErUwn. 
Research,  London,  vi,  no.  3,  December  1915,  pp.  297-305,  4  plates. 

Experiments  carried  out  by  the  author  at  Pusa,Bengal,  in  1912  showed 
that  certain  essential  oils  were  attractive  to  males  of  Dacus  (Bactrocera) 
zonatus,  Saund.,  and  D.  diver sus,  Coq.  The  flies  perceived  the  smell  of 
small  quantities  of  citronella  mixed  with  almost  any  other  substance. 
In  the  absence  of  citronella  no  definite  attraction  was  noted,  except 
in  the  following  cases : — (1)  one  sample  of  oil  of  eucalyptus ;  (2)  a 
mixture  of  clove  oil,  coconut  oil  and  kerosene ;  (3)  a  mixture  of  clove 
oil  and  eucalyptol.  Investigations  were  resumed  in  March  1913. 
Three  of  the  conamoner  species  of  fruit-flies,  D,  diversus,  D.ferrygineus 
and  Z).  zonatiis,  normally  breed  in  (1)  the  anthers  of  Cucurbitaceae, 
(2)  the  fruits  of  Solanaceae  and  mango,  and  (3)  peach,  guava,  mango 
and  other  fruits,  respectively.  Citronella  contains  methyl-eugenol 
and  probably  eugenol  and  iso-eugenol ;  bay  oil  contains  methyl- 
eugenol  and  eugenol,  while  clove  oil  consists  of  from  70  to  90  per  cent, 
of  eugenol.  It  was  found  that  D,  diversus  was  most  strongly  attracted 
by  iso-eugenol,  2).  zoruUus  by  methyl-eugenol,  and  D.  ferrvgimeus  by 
methyl-  and  iso-eugenol.  The  odours  of  these  substances  have  not 
yet  been  identified  with  those  of  the  plants  which  form  the  normal 
breeding-places,  but  only  the  male  flies  have  been  found  to  be  attracted 
to  mango,  papaya,  a  Cycad,  and  Colocasia,  plants  with  a  very  charac- 
teristic scent  similar  to  that  of  eugenol  derivatives.  The  males  give 
the  impression  that  they  might  visit  these  plants  for  food,  since  they 
suck  the  surface  of  the  flowers.    One  species,  perhaps  D.  ferrugineus, 
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was  bred  from  a  Eugenia  at  Bangalore.  Two  other  species  of  fruit- 
flies,  D.  caudatus,  breeding  in  fruits  of  Cucurbitaceae,  and  an 
unidentified  species,  were  captured  by  means  of  eugenol  and  an 
amylvanillin  solution  respectively.  No  substance  attractive  to  the 
males  of  D,  cucurbitae  was  found. 

The  original  view  of  the  author  that  these  odours  were  direct  sexual 
guides  emitted  by  the  females  is  as  yet  unproved.  Crushed  females 
proved  quite  unattractive  to  the  males.  On  the  other  hand,  the  scent 
may  not  be  emitted  by  the  female,  but  may  be  termed  an  indirect 
sexual  guide  to  the  plants  where  the  females  normally  breed.  It  may 
also  be  associated  with  food,  but  this  would  involve  the  assumption 
that  the  feeding-habits  of  the  males  differed  from  those  of  the  females. 

Waterston  (J.).  Ooencyrtus  padficus,  a  new  egg  parasite  from  Fiji 
(Hym.). — Bull,  Entom,  Research^  London,  vi,  no.  3,  December 
1915,  pp.  307-310,  1  fig. 

A  description  is  given  of  Ooencyrtiis  padjicus,  sp.  n.,  bred  from  the 
eggs  of  Brachyplatys  pcudficus,  DaU.  (bean  bug),  in  Fiji. 

WooDwoRTH  (C.  W.).  Theory  of  Torieity.— JTZ.  Econ.  Entom.,  Concord, 
viii,  no.  6,  December  1915,  pp.  509-512,  1  plate. 

A  study  of  the  theory  and  practice  of  fumigation  has  led  to  certain 
results  which  are  represented  graphically.  Each  curve  indicates  the 
percentages  of  the  insect  eggs  which  faUed  to  hatch  after  treatment 
in  a  certain  density  of  gas  for  varjdng  intervals  of  time.  Seven 
theoretical  curves  are  drawn  which  correspond  closely  with  the  experi- 
mental data  and  show  that  complex  relationships  exist.  The  toxic 
phases  are  represented  by  the  following  curves :— (1)  the  preliminary 
curve,  in  which  the  toxicity  is  directly  proportional  to  an  increasing 
geometric  series  of  time  intervals ;  (2)  the  deviation  line  or  centre  of  a 
zone  in  which  the  toxicity  curves  diverge,  inversely  proportional  to 
the  toxicity  during  the  preliminary  period;  (3)  the  acute  curve, 
representing  a  different  physiological  action  of  the  cyanide,  possibly 
directly  on  the  nerve  centres ;  (4)  the  compromise  curve,  Ijdng  almost 
midway  between  the  acute  and  stimulation  curves ;  (5)  the  stimulation 
curve,  indicating  the  benign  effect  of  cyanide ;  (6)  the  critical  line, 
representing  a  second  physiological  crisis,  measuring  the  culmination 
of  the  violent  effect  of  the  poison  and  the  beginning  of  recovery. 

The  theory  of  toxicity  put  forward  by  this  study  includes  the 
following  propositions :— (1)  there  are  three  separate  effects  produced 
by  a  poison,  depending  on  its  concentration ;  (2)  a  line  of  deviation 
exists  beyond  which  their  characteristics  become  most  evident ;  (3) 
acute  poisoning  reaches  a  maximum  after  which  the  death-rate  rapidly 
declines ;  (4)  these  phenomena  exhibit  a  series  of  definite  mathematical 
relationships. 

Craighead  (F.  C).  A  New  Mixture  for  controlling  Wood-boring 
Insects — Sodium  Arsenate-Kerosene  Emuision.— JZ.  Econ.  Entom., 
Concord,  viii,  no.  6,  December  1915,  p.  513. 

During  the  summer  of  1915,  a  mixture  of  kerosene  emulsion  and 
sodium  arsenate  was  tested  to  ascertain  its  value  in  controlling  wood- 
boring  insects  such  as  the  Longicom  beetles.  Goes  sp.  and  CyUme  picta 
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(painted  hickory  borer).  A  5  to  10  per  cent,  arsenical  solution  was 
mixed  with  the  water  used  in  making  the  emulsion,  but  it  is  probable 
that  a  more  dilute  solution  could  be  used.  The  results  were  very 
successful,  the  penetrating  properties  of  the  kerosene  being  fully 
retained.  Tests  made  on  the  mines  of  Goes  in  living  wood  showed 
that  by  painting  the  holes  where  the  boring  dust  is  exuded,  the  mixture 
quickly  ascends  through  the  frass  and  along  the  sides  of  the  burrow, 
killing  the  larvae  in  a  few  days.  Similar  results  were  obtained  in 
hickory-logs  infested  with  C.  picta.  The  mixture  has  not  been  tested 
against  borers  in  timber  for  buildings  but  will  doubtless  give  good 
results  where  the  lumber  is  not  exposed  to  severe  weather  conditions. 


Enioht   (H.  H.).     Notes  on  Ichneumon  laetus,  BmWL—Jl.  Econ. 
Entom.,  Concord,  viii,  no.  6,  December  1915,  pp.  514-515, 1  plate. 

Males  of  Ichneumon  laetus,  Brull^,  were  reared  during  the  summer  of 
1914  from  the  pupae  of  Cirphis  (Leucania)  unipuncta,  Haworth. 
Emergence  began  on  15th  August  and  continued  for  a  week.  On  24th 
August  females  of  7.  funestus,  Cresson,  and  7.  canadensis,  Cresson, 
began  to  emerge.  Fairing  between  a  male  of  7.  laetvs  and  a  female  of 
7.  funestus  was  observed  and  breeding  experiments  showed  that 
7.  canadensis  and  I.funestus  are  the  females  of  7.  laetus,  the  last  name 
having  the  priority.  Males  were  again  collected  during  December  in 
decaying  logs  and  hibernating  females  were  found  about  8  inches  below 
the  surface  of  a  gravel  bank  during  March. 


Sell  (B.  A.).  Some  Notes  on  the  Western  Twelve-spotted  and  the 
Western  Striped  Cucumber  Beetles.— JZ.  Econ,  Entom,  Concord, 
viii,  no.  6,  December  1915,  pp.  515-520. 

Diabrotica  soror,  Lee.  (western  twelve-spotted  beetle  or  western 
flower  beetle),  feeds  upon  a  variety  of  plants,  the  choice  depending 
upon  locality,  season  and  stage  in  the  life-history.  In  the  vicinity 
of  Berkeley,  California,  it  feeds  on  more  than  500  varieties  of  plants 
and  is  harmful  to  at  least  100  of  these.  Injury  to  cultivated  flowers 
is  very  noticeable,  since  petals  and  essential  organs  are  attacked. 
A  study  of  the  feeding  habits  shows  that  the  insect  must  become 
adapted  to  a  change  of  food.  Twenty-five  beetles  which  had  been 
eating  beet-leaves  were  fed  on  potato  tops.  Two  of  these  died,  the 
remainder  becoming  accustomed  to  the  change  in  four  days.  Beet 
leaves  were  then  added,  but  the  potato  tops  were, preferred.  When 
the  latter  were  removed,  the  insects  fasted  for  one  day  and  then 
resumed  the  original  food.  Under  certain  conditions,  this  species 
would  eat  some  part  of  the  flower  or  fruit  of  every  plant  upon  which 
it  was  observed.  Occasionally  a  beetle  was  found  in  a  colony  of 
Aphids.  Field  experiments  with  marked  insects  seemed  to  show  that 
there  was  a  period  of  comparative  rest,  followed  by  one  of  great  activity. 
Each  of  these  periods  must  have  a  definite  relation  to  a  stage  in  the 
life-history.  Celatoria  diabrotioae.  Shim.,  a  Tachinid  enemy  of  7).  soror, 
was  not  common  near  Berkeley.  An  unidentified  spider  killed  a  few 
beetles.  The  birds  observed  feeding  on  the  insects  were  the  purple 
finch,  bushtit,  linnet  and  canon  wren.    Before  pairing,  the  females 
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either  fly  or  attempt  to  conceal  themselves  on  the  ground.  The  eggs 
are  adapted  to  moist  soil  and  the  surface  of  the  growing  plant.  Experi- 
ments on  the  control  of  the  insect  showed  that  lead  arsenate  spray 
(1  oz.  to  1  gal.  water)  killed  less  than  9  per  cent.,  but  almost  relieved 
the  plants  &om  attack  for  three  days.  Bordeaux  mixture  was  not  so 
effective  as  a  repellent. 

D,  triviUata,  Mann,  (western  striped  cucumber  beetle)  is  foimd  with 
D.  sorof  on  pumpkins,  cucumbers,  squashes,  etc.,  but  is  of  small 
importance.  It  differs  from  2).  soror  in  being  a  more  general  feeder 
and  in  having  two  generations  annually.  The  larvae  are  sometimes 
destructive  to  cucumbers.  The  eggs  are  deposited  2  inches  below  the 
surface  of  the  soil  on  the  tap  root  of  the  plant.  Upon  hatching,  the 
larvae  work  upwards  on  the  root,  and  appear  above  the  surface  in  two 
or  three  days.  The  edges  of  the  leaves  near  the  roots  turn  white  and 
the  whole  plant  withers  and  may  ultimately  die.  Tobacco  extract, 
one  teaspoonful  to  a  gallon  of  water,  is  a  successful  remedy. 

Mathbson  (R.).  Experiments  in  the  Control  of  the  Poplar  and  Wiilow 
Borer  {Cryptarrhynchus  lapathi^  Linn.). — Jl.  Econ,  Entom.^  Concord^ 
viii,  no.  6,  December  1915,  pp.  522-525,  2  tables. 

CtyptorrhynchiM  lapcUhi,  L.,  is  an  important  pest  in  nurseries  in  New 
York  otate  and  also  causes  serious  damage  to  ornamental  poplars  and 
willows.  The  eggs  are  deposited  in  two-  or  three-year-old  nursery 
plants  and  are  laid  exclusively  in  the  corky  portions  of  the  tree.  They 
are  f  oimd  most  commonly  near  buds  and  branches  or  in  growths  caused 
by  pruning.  Eggs  laid  in  August,  September  and  October  hatch 
during  the  same  months.  The  young  larvae  hibernate  in  small 
chambers  just  below  the  surface  of  the  outer  bark.  Feeding  recom- 
mences in  early  spring,  when  the  cambium  is  attacked.  In  late  June 
they  bore  into  the  heartwood,  forming  pupal  cdls.  Pupation  takes 
place  in  July  and  adults  be^in  to  emerge  in  late  July  and  August. 
The  weevils  feed  for  a  short  tune  before  oviposition  begins. 

Early  observations  made  by  the  author  led  him  to  the  conclusion 
that  this  insect  could  be  destroyed  by  some  contact  spray  applied  to 
the  trunks  of  the  trees  in  autumn  after  the  leaves  had  fallen,  or  in 
spring  before  the  larvae  had  begun  feeding  actively.  During  March 
1914,  badly-infested  nursery  trees  were  sprayed  from  the  groimd  up 
to  the  young  growth  with  scalecide  of  varying  strengths,  carbolineum 
and  carbolmeum  emulsion.  The  latter  was  prepared  from  1  lb. 
sodium  carbonate,  1  qt.  hot  water,  and  1  qt.  carbolineum  avenarius. 
The  trees  were  examined  on  14th  May  1914.  No  ill  effects  on  the 
growth  could  be  observed.  In  the  controls  the  larvae  were  abundant. 
Plants  treated  with  scalecide  showed  as  high  an  infestation  as  the 
control.  In  those  sprayed  with  carbolineum,  either  pure  or  as  emulsion, 
no  trace  of  infestation  could  be  found.  Later  examination  on  18th 
June  confirmed  the  previous  observations.  During  the  autumn  of 
1914  and  the  spring  of  1915,  experiments  with  kerosene  emulsion, 
carbolineum  and  carbolineum  emulsion  were  carried  out  on  a  larger 
scale.  Examination  in  June  showed  that  the  area  as  a  whole  was 
severely  infested,  but  that  the  rows  treated  with  carbolineum  or 
carbolineum  emulsion  were  free  from  borers.  Kerosene  emulsion 
applied  pure  in  autumn  seemed  to  have  had  a  slight  effect. 
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Ball  (E.  D.).    Estimating  the  number  of  Grasshoppers.— -J!.  Econ. 
Entom,,  Concord,  viii,  no.  6,  December  1915,  pp.  525-527. 

In  estimating  the  number  of  eggs  laid  by  a  swarm  of  Camnula 
pellttdda,  the  approximate  area  infested  was  determined  after  disking 
the  breeding  ground  so  that  the  eggs  appeared  on  the  surface.  The 
heavily  infested  portion  was  found  to  contain,  on  an  average,  175  eggs 
per  square  inch.  Young  hoppers  begin  to  migrate  as  soon  as  hatched, 
always  travelling  towards  the  sun.  In  estimating  the  numbers  in  one 
of  the  smaller  migrating  swarms,  the  central  part  of  about  320  acres 
was  found  to  yield  an  average  of  1  per  square  inch.  Around  this 
centre  was  an  average  of  from  10  to  15  per  square  foot.  The  swarms 
were  caught  in  balloon  catchers,  from  400  to  800  lb.  being  captured 
daily  with  each  trap. 


Wbbsteb  (F.  M.).    Some  Developments  in  Grasshopper  Control.— JT!. 
Econ.  EnLom.y  Concord,  viii,  no.  6,  December  1915,  pp.  527-535, 

1  fig. 

Periodical  outbreaks  of  several  species  of  grasshoppers  in  the 
Merrimac  and  Connecticut  River  valleys  in  New  England  have 
occurred  for  the  past  40  years  and  at  no  time  have  these  outbreaks 
been  satisfactorily  controlled.  The  species  involved  are  Melaruyplus 
<jUlantis,  M,  bivittatus,  M.  minor  and  Camnula  pelliunda.  Investigations 
were  carried  out  during  the  spring  and  summer  of  1915  to  determine 
the  possibility  of  controlling  the  insects.  It  was  found  that  the  yoimg 
grasshoppers  were  more  difficult  to  kill  with  poison  baits  than  the 
adults.  This  difficulty  was  eliminated  to  some  extent  by  doubling 
the  amount  of  fruit  in  the  poison-bran  mixture  and  adding  that 
ordinarily  used  in  this  bait  to  the  Criddle  mixture.  It  was  discovered 
later  that  dry  bait  was  not  attractive  to  the  grasshoppers; 
consequently,  baits  were  placed  in  the  fields  before  sunrise.  With 
the  poison-bran  about  95  per  cent.,  and  with  Criddle  mixture  80  per 
cent,  of  the  adults  were  killed.  Experiments  in  Florida,  where 
unsatisfactory  results  had  been  reported,  showed  that  the  bran-bait, 
if  properly  prepared  and  applied,  would  be  effective  in  destroying  the 
grasshoppers.  In  California,  where  M.  differentiaUs,  M.  uniformis, 
M.  destructor  and  C.  pelliuyida  were  involved,  six  lemons  were  used  for 
each  25  lb.  of  bran,  with  2  qts.  syrup  and  3  gals,  water.  Lucerne  meal 
proved  of  equal  value  to  bran.  An  attempt  to  control  grasshoppers 
by  these  poisons  at  Tempe,  Arizona,  was  unsuccessful.  When,  later, 
*  sorghum  molasses  was  substituted  for  the  ordinary  molasses  generally 
used,  the  bait  was  foimd  to  be  effective.  The  use  of  a  hopperdozer 
may  be  profitable  when  it  is  desirable  to  control  the  insects  imme- 
diately [see  this  Review,  Ser.  A,  iii,  p.  298].  In  New  Mexico,  methods 
of  shallow  cultivation  have  been  carried  out  during  autunm  and  winter 
to  destroy  the  eggs.  Waste  land  in  the  North  could  be  similarly 
treated  in  autunm  if  thorough  co-operative  measures  were  imdertaken 
by  farmers.  It  is  probable  that,  were  this  carried  out,  serious  attacks 
of  grasshoppers  would  not  be  experienced  in  any  part  of  the  United 
States. 
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Parrott  (P.  J.),  Gloyer  (W.  0.)  &  Fulton  (B.  B.).  Some  Studies 
on  the  Snowy  Tree-Cricket  with  Reference  to  an  Apple  Bark 
Disease.— JL  Econ.  Entom.,  Concord,  viii,  no.  6.  December  1915, 
pp.  535-541. 

Oecanihus  niveus  (snowy  tree-cricket)  is  connected  with  the  spread 
of  a  bark  disease  of  apple,  due  to  a  fungus,  Leptosphaeria  coniothyrium, 
Sacc.    The  wounds  produced  in  the  bark  by  the  insect  are  discoloured 
or  dead,  while  the  bark  within  the  area  of  iiiection  is  slightly  depressed 
and  may  be  separated  from  the  sound  bark  by  a  crack.    In  more 
advanced  stages  the  cracks  widen  and  afford  shelter  for  woolly  aphis 
[Eriosoma  lanigervm].    In  April  or  May  a  gummy,  reddish-coloured 
fluid  is  exuded  from  the  punctures.    This  fungus  has  previously  been 
recorded  on  apples  and  roses  at  Washington,  D.C.,  and  on  raspberries 
in  New  York.    In  raspberries,  the  fruiting  canes  are  chiefly  injured. 
According  to  Clinton,  infection  occurs  in  wounds  made  by  the  removal 
of  branches,  by  thfe  oviposition  of  0.  niveus,  etc.    The  facts  that  the 
blight  is  abundant  on  raspberries  and  that,  while  the  tree-crickets 
occur  in  great  numbers  on  raspberries,  they  prefer  apple  wood  for 
oviposition,  afford  evidence  that  these  insects  are  concerned  in  infecting 
apple  trees  with  the  disease.    Tree-crickets  are  omnivorous  in  habit. 
In  the  early  stages,  the  food  consists  of  Aphids,  leaf-hoppers,  Tingitid 
bugs  and  scale-insects ;  when  mature,  they  feed  on  the  floral  parts  of 
various  plants,  on  leaves,  fruit  and  fungi  present  in  bark  and  decaying 
vegetation.    The  majority  of  eggs  of  0.  niveus  have  been  found  in 
apple,  plum,  cherry  and  elm.    In  the  apple,  deposition  of  eggs  on  the 
smaller  branches  occurs  near  the  thickened  bark  at  the  bases  of  the 
twigs ;   in  the  raspberry,  the  eggs  are  inserted  at  the  sides  of  the  buds 
in  the  fleshy  parts  of  the  axils  of  the  leaves.    Infection  of  apple  bark 
might  take  place  as  the  result  (1)  of  wounds  produced  by  the  gnawing 
of  the  bark  by  the  female  before  oviposition;    (2)  of  the  adhesive 
substance  discharged  at  oviposition,  which  serves  to  collect  and  retain 
the  spores;    (3)  of  the  introduction  of  spores  into  the  oviposition 
wounds  on  account  of  the  habit  of  the  insect  of  closing  the  woimds 
with  its  excreta. 

Experiments  to  determine  the  effect  of  the  digestive  processes  of 

the  insects  upon  the  vitality  of  the  fungus  spores  gave  the  following 

results : — (1)  The  crickets  fed  readily  on  diseased  areas  of  apple  and 

raspberry  cane,  even  when  foliage  and  Aphids  were  supplied.    (2) 

When  crickets  were  starved  for  two  days  before  feeding,  spores  of 

various  fungi  passed  through  the  digestive  tract  in  6J  hours.    (3) 

When  crickets  were  allowed  to  feed  normally  before  the  tests,  spores 

of  various  fungi,  including  Sphaeropsis  malorum  (New  York  apple 

canker)  and  Nummularia  discreta  (blister  canker),  were  foimd  in  the 

excreta  four  days  after  diseased  wood  ceased  to  be  given  as  food. 

(4)  Spores  of  S.  malorum  and  of  Coprinus  micacious  [sic\  showed  a  high 

late  of  germination  after  passing  through  the  digestive  tract.    (5) 

Attempts  to  establish  S.  malorum,  the  Coniothyrium  canker  and 

Sclerotiniafructigena  (brown  rot)  in  peaches  and  apples  proved  failures, 

-except  for  a  slight  infection  by  Coniothyrium  in  one  case. 
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Leonard  (M.  D.)  &  Cbosby  (C.  R.)*  A  New  Species  of  Gonatocerus 
(Mymaridae)  parasltie  on  the  eggs  of  a  New  Species  of  Idtocems 
(Bythoseopidae)  feeding  on  Poplar.— J!.  Econ.  ErUom.y  Concord, 
viii,  no.  6,  December  1915,  pp.  541-546,  2  plates. 

Idiocerua  gemmisimulans,  sp.  n.,  was  reared  from  eggs  foimd  on 
poplar  at  Ithaca,  N.T.  The  eggs  began  to  hatch  on  19th  April  and 
adults  were  obtained  on  14th  May.  A  description  of  this  Jassid  is  given. 
Until  the  fourth  stage,  the  njrmphs  remain  feeding  on  the  leaves. 
Later  they  are  found  on  the  smaller  twigs,  resting  with  the  head 
directed  towards  the  base  of  the  branch.  In  this  position  they  closely 
resemble,  in  form  and  colour,  the  buds  of  the  poplar.  On  2()th  May, 
parasites  were  observed  emerging  from  the  eggs  of  7.  gemmUimulans 
through  a  hole  in  the  bark  overl}dng  the  egg-clusters.  These  also 
proved  to  be  a  new  species  and  are  described  as  Gonatocerus  ovicenatus. 


Sclentiflc  Notes. — JL  Econ.  Entom,,  Concord^  viii,  no.  6,  December 
1915,  pp.  549-554. 

Cyllene  rchiniae,  Forst.,  and  Crioceris  asparagi,  L.,  were  observed 
for  the  first  time  at  Boulder,  Cal.,  in  September  and  October  1916. 
Eriococcus  sp.  was  found  on  twigs  of  Gaytussada  at  Hammond,  N.Y. 
Bhabdophaga  c^ceris,  Shim,  (soft  maple  leaf  midge)  was  abimdant  near 
Albany  and  caused  material  injury  in  the  case  of  small  trees.  The 
insect  becomes  established  in  the  unfolding  leaves,  preventing  their 
normal  expansion,  and  in  a  serious  infestation  one  or  more  lobes  of  the 
afEected  leaves  may  curl  and  die.  The  larvae  occur  mostly  on  the  tip 
of  the  leaf,  along  the  veins.  Pupation  takes  place  on  the  leaf. 
Infestation  is  favoured  by  conditions  producing  a  rapid,  succulent 
growth.  Spraying  with  a  contact  insecticide  is  the  best  method  of 
controlling  this  midge.  A  weevil,  Evdiagogus  rosenschoeldi,  Fhs., 
was  found  in  August  1913  injuring  the  nodules  on  the  roots  of  Sesbania 
tnacrocarpa.  The  larvae  probably  also  feed  on  the  roots  as  well. 
Adults  of  this  weevil  were  taken  during  the  winter  from  hibernating 
places  in  clumps  of  Andropogon  virginicus.  There  is  probably  one 
generation  annually.  It  has  also  been  recorded  on  Cassia  occidentaUs, 
U.  obtusifoUa,  Sesbania  vesicaria,  and  Xanihoxylum  clavahercuUs, 
With  the  draining  of  swamps  and  the  decrease  in  its  native  hosts,  the 
insect  may  become  a  pest,  especially  upon  introduced  forage  plants. 
Certain  unusual  nursery  insects  are  recorded.  Pseudococcus  kraunhiae, 
Kuwana,  was  found  at  Butherford,  N.  J.,  on  Taxus  cusjndata  brevifolia, 
where  it  had  evidently  been  established  several  years.  Some  of  the 
infested  plants  were  originally  imported  from  Japan.  Anionina  cratoi, 
Ckll.  (cottony  bamboo  scale)  occurred  at  Biverton,  N.  J.,  on  Bambusa 
henonis  and  B,  aurea,  to  which  considerable  damage  was  caused  by  the 
presence  of  large  colonies  in  the  leaf-axils.  Trioza  magnoUae,  Ashm., 
was  abimdant  on  bay  trees  at  Butherford,  resulting  in  the  deformation 
of  the  leaves.  Tobacco  extract  and  whale-oil  soap  were  effective  in 
controlling  this  Pspllid.  The  sawfly,  Pteronits  hudsoni.  Marl.,  was 
observed  for  the  first  time  in  New  Jersey  feeding  onPopulus  canadensis 
during  August  1915.  Otiorrhtfnchus  sulcatus,  F.,  has  recently  become  a 
pest  on  rhododendrons  and  Taxus  in  several  nurseries.  This  weevil  has 
been  introduced  from  Europe,  where  the  food-plants  include  peaches. 
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grapes,  Taxus  and  rhododendrons.  It  occurs  in  light  sandy  or  clay 
soils,  in  hot-houses  and  manure  heaps.  The  most  serious  damage  is 
caused  by  the  larvae.  Normally,  the  mature  larva  hibernates  and 
pupates  in  the  following  spring,  but  yoimg  larvae  may  hibernate  and 
resume  feeding  in  the  spring.  Adults  emerge  from  the  soil  during 
May,  June  and  July  and  oviposit  from  June  to  August.  The  eggs  are 
laid  in  the  ground.  Larvae  hatch  in  about  two  weeks,  feed  on  roots 
until  winter,  then  hibernate  and  pupate  in  the  soil  during  April  and 
May.  Trapping  the  adults  by  means  of  bundles  of  moss,  straw,  etc., 
placed  on  the  ground  in  the  evening,  is  the  most  effective  control 
method. 

Investigations  in  connection  with  non-migratory  Aphids  and  the 
spread  of  fire-blight  showed  that  among  Aphids  on  apple  there  is  a 
continual  shifting,  independent  of  enemies,  and  interrupted  only  by  a 
cool  period.  Fire  blight  is  checked  by  a  fall  in  temperature,  but 
during  a  favourable  period,  may  be  spread  by  Aphids  and  leaf-hoppers 
of  a  shifting  species.  Aphids  are  not  sedentary  with  reference  to  a 
single  shoot.  Definite  movements  were  observed  which  may  help  to 
explain  the  activity  of  blight  in  trees  that  have  been  thoroughly 
pruned.  A  study  of  fertile  stem-mothers  and  autumn  females  shows 
that  some  mothers  may  deposit  young  in  a  very  small  area,  while 
others  may  move  for  a  considerable  distance.  These  facts  support 
the  view  that  Aphids  are  among  the  chief  carriers  of  fire-blight. 

Observations  made  near  Madison  on  the  habits  of  the  English 
sparrow  tend  to  strengthen  the  supposition  that  this  bird  is  the  chief 
carrier  of  the  San  Jos6  scale  [Aspidiottisperniciostts]  in  closely  settled, 
residential  districts. 

Felt  (E.  P.).  Thirtieth  Report  of  the  State  Entomologist,  1914.— 
New  York  State  Museum,  Albany,  N.Y.,  Bull.  no.  180,  Ist  January 
1916,  pp.  336,  101  figs.,  19  plates. 

The  year  ending  30th  September  1914  is  covered  by  this  report. 

Fruit-tree  pests : — Makicosoma  americana,  F.  (apple  tent  caterpillar) 
was  a  general,  and  in  some  localities,  a  serious  pest,  but  was  scarce 
in  well-sprayed  orchards.  An  outbreak  of  Erannis  tiUaria,  Harr. 
(ten-lined  inch  worm)  was  reported  as  very  destructive  to  both  orchard 
and  woodland  trees  in  Ulster  county.  It  was  associated  with  the 
spring  canker  worm,  Palaeacrita  vemata,  in  defoliating  maple  and  elm 
trees  near  the  village  of  Greenwich.  There  was  a  considerable  flight 
of  this  moth  in  Albany  on  21st  October,  in  association  with  the  cotton 
moth,  Alabama  argillacea,  Hb.,  and  it  was  probably  equally  abundant 
at  Kingston.  Lead  arsenate  (4  lb.  to  50  U.S.  ^als.  of  water)  is  an 
efficient  spray.  Adults  of  Xylina  antennata,  WaS:.  (green  fruit  worm) 
were  received  in  March  and  April  from  Kingston  and  indications 
pointed  to  a  narrow  escape  from  an  outbreak  upon  soft  maples  com- 
parable to  that  of  1898,  or  the  more  extended  defoUation  of  1911. 
In  the  latter  part  of  May,  this  pest  was  unusually  abundant  in  apple 
orchards  and  on  three-year-old  pear  trees.  Taemoihrips  (Euthrips) 
pyri,  Dan.  (pear  thrips)  was  very  injurious  locally  in  the  Hudson 
valley.  SecMe  and  Bartlett  pears  were  badly  injured,  while  Kiefers 
were  practically  free  from  attack.  It  was  stated  that  the  cold  weather 
had  checked  growth  and  favoured  the  attacks  of  thrips.  The  control 
previously  advised  [see  this  Beview,  Ser.  A,  iii,  p.  473]  was  successful. 
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Contarinia  pyrivora,  Riley  (pear  midge)  appears  to  thrive  on  the  heavy- 
lime  soil  in  southern  Albany  county  and  is  said  to  have  caused  con- 
siderable losses.  PsyUa  pyricola,  Forst.  (pear  psylla)  caused  an  unusual 
amount  of  injury  in  some  Hudson  valley  orchards.  In  spraying  with 
winter  strength  lime-sulphur  or  with  miscible  oil,  the  important  point 
is  to  delay  the  application  until  most  of  the  eggs  of  this  pest  have  been 
laid,  i.e.,  just  before  the  opening  of  the  blossom  buds,  rractical  tests 
showed  that  a  midsummer  spray  of  Black-leaf  40,  using  f  U.S.  pint  to 
100  U.S.  gallons  of  water  and  4  to  8  lb.  of  soap,  would  severely  check 
the  insect,  if  not  entirely  destroy  it.  Lygidea  mendax,  Beut.  (lined 
red  bug)  is  the  species  responsible  for  most  of  the  red  bug  injury  in 
the  Hudson  valley.  Black-leaf  40  is  one  of  the  most  efficient  controls. 
With  reference  to  Paraoalocoris  scrujpeus^  Say  (banded  grape  bug), 
Mr.  L.  F.  Strickland  considers  that  the  dropping  of  immature  grapes 
may  have  been  caused  by  a  weak  pollination  rather  than  as  a  result 
of  insect  injury.  The  Jassid,  Idiocems  macuUpermis,  Fitch,  was 
active  and  abundant  on  apple  trees  at  Arlington  in  May,  but  did  not 
seem  to  cause  any  particular  injury.  Observations  on  the  San  Jos6 
scale  [AspidiottM  pemidosus]  and  its  parasites  were  continued ;  for 
the  present  it  is  reconunended  that  spraying  with  lime-sulphur  be 
continued  without  regard  to  parasites.  The  most  efficient  of  the  latter 
is  the  recently  discovered  ProspaUeUa  perniciosi^  Tower,  which  is 
widely  distributed  in  certain  parts  of  the  State. 

Grass  and  garden  insects : — Crambus  liUeoleUus^  Clem,  (grass  web- 
worm)  has  been  complained  of.   An  almost  unprecedented  grasshopper 
outbreak  occurred  in  the  summer,  mainly  in  the  sandy  areas  bordering 
the  Adirondacks.    Poison  baits  proved  very  effective.    Melanoplus 
atlantiSy  Riley,  was  by  far  the  most  destructive  species.    M.  femur- 
rvbrum,  De  6.,  M.  femoratus,  Burm.,  Camnula  peUudda,  Scudd.  and 
Dissosteira  Carolina,  L.,  also  occurred.    A  yellow  field  ant  was  reported 
as  injuring  recently  planted  maize.    An  examination  on  16th  July 
showed  that  the  kernels  had  been  attacked  here  and  there  by  a  small 
ant,  presumed  to  be  Solenopsis  debilis,  Mayr.    Pomphopoea  sayi,  Lee. 
(Say's  blister  beetle)  was  unusually  abundant  and  injurious  in  the 
vicinity  of  Albany  in  May  and  June.    The  grubs  feed  on  grasshopper 
eggs  and  it  is  probable  that  this  species  is  on  the  whole  decidedly 
beneficial.    Jarring  or  smoking  may  be  employed  to  drive  the  beetles 
away  from  valuable  fruit  trees.    The  Fentatomid,  Chlorochroa  uhleri, 
Stal  (juniper  plant  bug)  was  stated  to  be  present  in  unprecedented 
abimdance  in  Schenectady  county  and  to  be  causing  serious  injury. 
Sunflower  seeds  were  practically  destroyed.    Green  maize,  small  peas 
in  the  pod,  tomatoes,  currants  and  blackberries  also  suffered.     Macro- 
noctiia  onusta,  Grote.  (iris  borer)  worked  havoc  in  an  iris  bed  at  Catskill. 
The  outbreak  of  Cirphis  {Heliopkila)  unipuncta,  Haw.  (army  worm) 
approached  in  severity  that  of  1896.    Poison  baits,  similar  to  those 
used  against  grasshoppers,  proved  useful.    The  rearing  of  a  rather 
scarce  Asilid  fly,  Promachua  jUckii,  0.  S.,  was  an  interesting  develop- 
ment in  the  study  of  white  grubs  and  June  beetles.    This  beneficial 
robber-fly  was  unusually  abundant  in  the  summer  at  Nassau. 

Ornamental  and  shade  tree  pests: — Vespa  crabro,  L.  (European 
hornet)  has  become  well  established  in  southern  New  York  and 
throughout  New  Jersey  and  has  attracted  attention  through  gnawing 
off  the  bark  from  the  small  branches  of  various  trees,  especially  birches. 
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These  insects  are  probably  more  beneficial  than  injurious.  The  more 
valuable  trees  might  be  protected  with  a  lead  arsenate  spray.  GalerU' 
ceUa  liUeola,  Miill.  (elm  leaf  beetle)  continued  to  be  a  serious  pest  of 
elms,  particularly  the  European  varieties.  A  study  of  climatic 
conditions  revealed  an  interesting  correlation  between  arrest  in  the 
development  of  this  insect  and  unseasonable  cold  weather.  Earlier 
studies  show  that  under  normal  conditions,  oviposition  by  6.  luteola 
begins  in  the  latter  part  of  May  and  continues,  through  June,  being 
at  its  height  in  the  middle  of  the  month.  The  month  of  June  was 
therefore  divided  into  three  ten-day  periods,  and  the  maximum, 
minimum  and  effective  temperatures  were  tabulated  from  1905  to  1914. 
These  tabulations  are  given  in  full,  and  in  conjunction  with  the  tentative 
conclusions  advanced,  give  an  approximate  basis  for  determining  the 
probability  of  serious  injury  locally  before  the  brood  has  developed 
to  such  an  extent  as  to  damage  the  trees  materially.  In  May,  a  fair- 
sized  colony  of  Lymantria  (Porthetria)  dispar,  L.  (gipsy  moth)  was 
discovered  in  Westchester  county.  The  control  measures  adopted 
proved  efficient,  though  as  yet  extermination  cannot  be  definitely 
said  to  have  been  secured.  A  scattered  infestation  of  Euproctis 
chrysorrhoea,  L.  (brown  tail  moth)  was  discovered  on  Fisher's  island 
and  the  eastern  end  of  Long  Island ;  the  pest  had  very  probably 
drifted  with  the  winds  from  the  adjacent  mainland  of  Connecticut. 
The  Jassid,  Alebra  albosiriella,  Fall.  (Norway  maple  leaf  hopper) 
caused  an  imexpected  and  severe  injury  to  Norway  maple  at  Newburgh, 
N. Y.  Chionasfis  pinifoliae,  Fitch  (pine  leaf  scale)  was  again  reported. 
One  lot  of  material  was  heavily  infested  by  Chalcid  parasites,  especially 
Aspidiotiphagus  dtrinus,  Craw. ;  smaUer  numbers  of  Aphelinus 
mytilasmdis,  Le  B.,  were  obtained.  Another  species,  Perrissopterus 
pulcheltuSy  How.,  has  also  been  reared  from  this  pine  scale.  Leucaspis 
japonica,  Ckll.,  infested  Norway  maples  at  Stamford,  Conn.  Other 
scales  noticed  were  Physokermes  piceae,  Schr.  (spruce  bud  scale)  and 
Phenacoccus  acericola.  King  (false  maple  scale).  Tetraleurodes  mor% 
Quaint,  (mulberry  white  fiy)  was  observed  on  Kalmia  latifolia 
(mountain  laurel). 

Forest  tree  pests : — ^The  season  of  1914  was  marked  by  an  extension 
of  the  ravages  of  Malacosoma  disstria,  Hb.  (forest  tent  caterpillar). 
The  hickory  bark  beetle  [Scolyttis  qucdrispinosus,  Say],  Rhyadonia 
(Evetria)  buoliana,  Schiff.  (European  pine  shoot  moth),  and  Monarthro- 
palpus  buxiy  Lab.  (box  leaf  midge)  also  occurred.  Tortrizfumiferana, 
Clem,  (spruce  bud  moth)  was  reported  upon  ornamental  spruces; 
in  one  instance,  at  least,  the  blue  spruce  was  attacked.  Early  spraying 
with  arsenate  of  lead,  31b.  to  50  U.S.  gals,  of  water,  is  the  most 
promising  method  of  checking  this  insect.  Cacoecia  (Archips)  cerasi- 
vorana.  Fitch,  was  imusually  abimdant  in  the  latter  part  of  June  in 
southern  Rensselaer  and  northern  Columbia  counties.  This  leaf- 
feeder  confines  itself  to  chokeberry  and  is  therefore  of  no  economic 
importance.  Elaphidion  viUosum,  F.  (maple  and  oak  twig  pruner) 
was  unusually  abundant  along  the  Hudson  valley  and  numerous 
reports  of  injury  were  received  from  the  vicinity  of  New  York  City. 
Tibicen  septemdecim,  Linn,  (periodical  cicada)  causes  injury  by 
oviposition;  a  case  was  reported  where  badly  affected  trees  were 
much  stunted. 
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Miscellaneous  pests: — Isosoma  orckidearum,  Westw.,  was  found 
in  orchid  bulbs  from  a  conservatory  in  Westchester  county.  This 
European  insect  was  first  discovered  in  the  United  States  in  1889  at 
Natick,  Mass.,  and  apparently  did  not  again  attract  notice  until  the 
above  occasion.  The  plants  should  be  closely  watched  and  infested 
parts  should  be  burnt  before  the  larvae  can  mature.  Other  insects 
noticed  were  the  Pyralid,  Pionea  (Phlyctaenia)  terrealis,  Treits.,  and 
Tetranyckua  telarius,  L.  (red  spider). 

Hartmann  (F.  T.).  List  of  the  Cocddae  in  the  Collection  of  the  New 
Yorlc  State  Museum. — Thirtieth  Rept.  StcUe  Entomologist  1914,  New 
York  State  Museum,  Albany,  N.  Y.,  BuU.  no.  180,  1st  January 
1916,  pp.  92-109. 

This  list  includes  the  173  species  of  Coccidae  in  the  New  York  State 
Museum ;  of  these,  68  are  found  in  New  York  State,  41  have  been 
received  in  exchange  from  Japan  and  the  others  are  from  widely 
separated  places  in  the  United  States. 

Savastano  (L.).    Le  invasioni  di  bruchi  nei  noeciuoleti  del  Messinese. 

[The  invasions  of  grubs  in  the  hazel  woods  of  the  Messina 
district.] — R.  Staz.  Speriment.  Agrum,  FruUic.,  Adreale,  Boll, 
no.  19,  October  1915,  16  pp. 

Grub  infestation  in  the  hazel-woods  of  the  Messina  district  has  been 
observed  for  at  least  a  century;  the  continual  extension  of  these 
woods  has  caused  the  pests  to  multiply  until  the  hazel-nut  crop  is  now 
seriously  menaced.  In  the  area  of  San  Piero  Patti,  three  species  of 
Lepidopterous  larvae  are  chiefly  represented,  but  they  may  not  have 
been  predominant  there  in  the  past,  nor  is  it  certain  that  they  are  so  at 
present  in  other  areas.  The  larvae  usually  pupate  in  the  ground. 
Direct  control  is  required ;  hand  collection  of  the  larvae  and  spraying 
with  1  per  cent,  lead  arsenate  are  the  methods  recommended.  Up  to 
the  present  no  cultural  care  has  been  given  to  the  plantations,  which 
are  more  in  the  nature  of  woods  than  of  orchards.  In  Campania, 
hazel-woods  more  nearly  resemble  orchards,  and  are  hoed  every 
year;  this  hoeing  destroys  most  of  the  larvae  in  the  ground. 
Balaninus  peUitus,  Boh.,  and  sometimes  B.  elephas,  Gyll.,  occur  in 
Sicily  and  hoeing  would  also  destroy  individuals  of  these  species 
hibernating  in  the  ground.  At  San  Piero  Patti,  some  woods  were 
found  to  be  infested  with  the  weevils,  Phyllobius  reicheideus,  Desbr., 
and  P,  longipilis,  Boh.,  which  attack  the  foliage  in  the  adult  stage. 


SiLVESTRi  (F.).  A  proposito  di  predatorl  e  di  ProspaUdla  nella  lotta 
contro  la  Diaspis.  [Concerning  predators  and  Prospcdtdla  in  the 
control  of  Aulacaspis,] — Bull.  Informazioni  SerUme,  ii,  no.  25, 
1915,  pp.  654-657. 

At  least  ten  years  of  careful  observations  will  be  necessary  before  an 
accurate  knowledge  of  the  control  of  Aulacaspis  pentagona  can  be 
acquired.  It  cannot  yet  be  said  that  ProspalteUa  berlesei  is  able,  by 
itself,  to  check  this  Coccid  effectively.  Cases  are  instanced  where  the 
pest  has  again  increased  owing  to  favourable  conditions  in  spite  of  the 


77 

presence  of  its  enemy.  It  is  only  in  the  larval  stage  that  P.  berlesei 
attacks  the  scale,  and  only  one  individual  is  affected.  Both  the  larvae 
and  adults  of  predatory  insects,  such  as  Chihcorus  bipusttdatus  and 
Rhizobifis  lophantae,  destroy  large  numbers  of  scales,  though  their  work 
is  not  so  apparent,  as  the  scales  are  not  left  attached  as  in  cases  of 
parasitism  oy  P.  berlesei.  These  Coccinellids  must  be  considered  of 
prime  importance  in  the  control  of  A.  pentagona  and  in  no  way  injurious 
to  P.  berlesei. 

Les  traitements  i  I'eau  ehaude.  [Hot  water  treatment.] — Rev.  VUic., 
Paris,  xliii,  no.  1118,  2nd  December  1915. 

I.  Semichon  (L.).  Traitement  des  vignes  en  vigitation  par  Teau 
ehaude.  [The  treatment  of  vines  in  active  growth  with  hot 
water.]    pp.  413-414. 

Differences  in  equipment  and  in  the  method  of  operating  account 
for  the  divergent  results  obtained  by  M.  Chauvign6  [see  this  Review, 
Ser.  A,  iii,  p.  562]  and  by  the  author.  The  latter  used  a  Vermorel 
sprayer  with  a  hand  pump  and  a  nozzle  projecting  a  coarse  spray. 
The  temperature  of  the  liquid  at  varjdng  distances  up  to  20  inches  is 
shown  by  a  curve  in  a  diagram  illustrating  this  article.  A  second 
curve  shows  the  rapid  drop  in  temperature  which  occurred  when  a 
fine  nozzle  was  used,  and  a  third  curve  indicates  the  still  greater  loss 
of  heat  when  high  pressure  was  used.  In  the  first  case  the  temperatures 
were  those  obtained  by  the  author ;  in  increasing  the  distance  from 
4  to  20  inches  the  temperature  was  reduced  from  158^  F.  to  139°  P. 
With  the  fine  nozzle,  the  temperature  was  reduced  from  153°  F.  to 
131°  F.  With  a  pressure  sprayer,  the  respective  temperatures  were 
122°  F.  and  101°  F.  In  all  three  cases  the  water  in  the  tank  was  at 
162°  F.,  so  that  in  the  last  case  the  drop  was  very  marked  immediately 
the  spray  left  the  nozzle — at  ^  inches  the  temperature  had  already 
fallen  to  139°  F.  and  at  2  inches  it  was  only  131°  F.  The  causes  are 
twofold :  firstly,  the  finer  particles  cool  more  rapidly  and  secondly 
the  sudden  release  from  pressure  cools  the  liquid.  Spraying  with 
hot  solutions  must  therefore  not  be  done  with  pressure  sprayers  or  at 
too  great  a  distance.  The  wetting  power  conferred  by  heat  compen- 
sates for  the  loss  of  wetting  power  due  to  the  coarse  spray. 


II.  Chauvion£  (A.).  Thtorle  de  la  d6erolssanee  du  degr6  de  ehaleor 
des  pulv6risatioiis  ehaudes.  [The  theory  of  the  decrease  in  the 
degree  of  heat  of  hot  sprays.]    pp.  415-417. 

The  data  arrived  at  are  based  on  (1)  a  tank  temperature  of  160°  F. 
at  the  beginning  of  operations,  (2)  the  use  of  a  Vermorel  sprayer, 
throwing  a  fine  jet,  (3)  a  surrounding  temperature  of  65°  F.,  and 
(4)  a  distance  of  20  inches  between  the  nozzle  and  the  plant.  The 
initial  temperature  of  160°  F.  dropped  to  151°  at  4  inches,  to  132°  at 
8  inches,  to  118°  at  12  inches,  to  110°  at  16  inches  and  103°  at  20  inches. 
The  fall  is  most  marked  in  the  first  eight  inches.  When  the  contents 
of  the  tank  were  heated  to  212°  F.  a  temperature  of  117°  F.  was 
obtained  at  the  20  inch  limit.  As  a  temperature  of  139°  F.  or  150°  F. 
is  required  against  insect  pests  of  the  vine,  the  hot  water  treatment 
is  considered  useless.    The  reasons  for  the  loss  of  heat  are  discussed. 
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ni.  Semichon  (L.).  Th6orie  et  pratique  sur  le  refroidissement  dans  les 
pulverisations  chaudes.  [The  theory  and  practice  of  cooling 
in  hot  sprays.]    pp.  417-419. 

The  reasons  advanced  by  M.  Chauvign6  are  adversely  criticised ; 
in  any  case,  theory  may  be  set  aside  in  favour  of  practical  experience, 
which  has  proved  the  real  usefulness  of  hot  water- — employed  according 
to  the  author's  directions — ^in  controlling  insect  pests  and  even  certain 
fungi.  It  is  probable  that  the  equipment  at  present  available  is  open 
to  improvement,  but  the  method  is  reliable  as  it  stands  at  present. 

Maisonneuve  (P.).    Nouveau  proc6d6  contre  la  Cochylis.    [A  new 

method  against  Clysia  ambigueUa.] — Rev.  Vitic.,  PariSy  xUii, 
nos.  1120  and  1121,  16th  and  23rd  December  1915,  pp.  456-459 
and  475-480. 

After  reviewing  the  various  methods  of  control  practised  against 
Clysia  ambiguella  and  Polychrosis  botrana,  it  is  suggested  that  a  more 
extensive  use  be  made  of  paper  bags  for  the  purpose  of  protecting 
the  grapes,  not  only  against  vine  moths,  but  also  against  nnldew  and 
Oidium.  It  will,  of  course,  be  necessary  to  use  sulphur  before  placing 
the  bags  in  position,  so  that  any  existent  mildew  or  Oidium  germs 
may  be  destroyed.  If  an  acre  has  1,600  stocks  and  each  stock  averages 
eight  bunches,  the  total  number  of  bags  will  be  12,800.*  A  woman  can 
fasten  1,000  bags  in  a  10-hours  day  so  that  just  under  13  days'  wages 
or  21  shillings  will  be  needed.  The  bags  will  cost  about  64  shillings. 
The  total  expense  per  acre  will  therefore  amount  to  85  shillings,  plus 
that  of  removing  the  bags.  Against  these  costs,  may  be  set  the  economy 
in  mildew  and  oidium  treatment  and  the  value  of  those  bags  which 
are  removed  in  sufficiently  good  condition  to  be  used  again. 


L.  D.  Le  dteorttcage  contre  la  Cochylis.  [Scrapmg  the  bark  as  a 
measure  against  Clysia  ambigueUa.} — Progris  Agric.  Vitic.y  Mont- 
pellier,  Ixiv  (32nd  year),  no.  49,  5th  December  1915,  pp.  538-540, 
10  figs. 

This  article  describes  and  illustrates  the  various  devices  employed 
in  removing  the  bark  bom  vines  as  a  measure  against  Clysia  ambiguella. 

Bavaz  (L.)  k  Obiedoff  (S.).  Essais  de  traitement  contre  Cochylis 
et  Eudtmis.  [Experiments  in  controlling  Clysia  ambigueUa  and 
Polychrosis  botrana.] — Progris  Agric.  Vitic.,  MotUfdiier,  Ixiv 
(32nd  year),  no.  49,  5th  December  1915,  pp.  540-547,  2  figs. 

The  conclusions  arrived  at  in  these  trials  are  not  necessarily  of 
general  application,  for  they  depend  on  the  conditions  obtaining  at 
the  time  the  work  was  done,  and  furthermore  the  vineyard  of  the 
School  of  Agriculture  at  Montpellier,  where  they  were  carried  out, 
had  suffered  little  from  infestation.  The  first  plot  was  treated  with 
Bordeaux  mixture  to  which  ^  per  cent,  of  nicotine  had  been  added  ; 
in  the  second,  Bordeaux  mixture  was  used  with  the  addition  of  J  per 
cent,  of  lead  arsenate  rendered  adhesive  with  the  usual  substances ; 
in  the  third,  newly  slaked  lime  was  employed ;  and  in  the  fourth,  hot 
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water — used  in  accordance  with  M.  Semichon's  instructions.  A  fifth 
plot  was  kept  as  a  control.  From  whatever  point  of  view  the  results 
were  considered,  lead  arsenate  proved  its  superiority ;  the  adhesive 
spray  was  also  superior,  for  it  produced  a  uniform  coat.  Nicotine 
always  occupied  the  second  place,  while  hot  water  and  lime  took  the 
last  two  places,  sometimes  the  one  and  sometimes  the  other  proving 
superior.  The  effect  of  arsenical  treatment,  carried  out  on  10th 
August  against  the  second  generation,  on  the  quality  of  the  wine,  is 
reserved  for  a  future  paper. 


Thompson  (W.  B.).  Sur  les  caracMres  anatomiques  et  6thologiques 
des  Tachinatres  du  genre  Plagia,  Meig.  [On  the  anatomical  and 
ethological  characters  of  the  Tachinids  of  the  genus  Plagiay  Meig.] 
— C.  R.  Soc.  Biol.y  Paris,  Ixxviii,  no.  19,  17th  December  1915, 
pp.  671-674,  1  fig. 

The  larval  stages  of  Plagia  trepida,  Meig.,  parasitic  on  Noctuid 
larvae,  closely  resemble  those  recorded  by  Pantel,  of  Plagia  {Cyrto- 
phloeba)  ruricola,  Meig.,  parasitic  on  Sjnntherops  spectrum.  The 
anatomical  characters  of  all  stages  of  the  larva  of  P.  trepida  are 
described. 

Per  distruggere  i  bruchi  del  cavoU.  [To  destroy  cabbage  caterpillars.] 
— II  PicerUino,  Salerno,  v,  no.  1,  January  1916,  pp.  31-32. 

A  3  per  cent,  solution  of  common  salt  is  stated  to  be  a  good  spray  for 
Pierts  brassicae  on  cabbages.  The  cost  may  be  reduced  by  employing 
the  chemically  treated  salt  supplied  for  agricultural  purposes. 

Schneideb-Obelli  (0.).  Ueber  die  Selbstherstellung  des  Raupenleimes. 
[The  home  preparation  of  banding  adhesive.]— /ScAw;^.  Zeitschr. 
Obst'  u.  Weinbau,  Fratienfeld,  xxv,  no.  2,  25th  January  1916, 
pp.  19-21. 

Two  banding  adhesives  have  been  recommended  in  several  publi- 
cations and  the  formulae  for  them  were  recently  published  in  the  above 
journal  [see  this  Review,  Ser.  A,  iv,  p.  39].  They  have  since  been 
tested  and  foimd  to  be  useless,  as  they  both  harden  too  quickly.  It  is 
possible  that  the  difference  between  European  and  American  resins 
is  the  chief  reason  for  this  failure. 


Keuchenius  (P.  E.).  Waarnemlngen  over  Ziekten  en  Plagen  bIJ  Tabak. 
(Tweede  Serie).  1.  Opatrum  depressum,  F.,  2.  Gnorimosckema 
heliopa.  Low.,  3.  De  Tabaksmot,  een  nieuwe  en  ernstige  plaag  voor 
gefermenteerde  tabak.  [Observations  on  diseases  and  pests  of 
Tobacco ;  (1)  Opatrum  depressum,  F.,  (2)  Phthorimaea  heliopa, 
Low,  (3)  the  tobacco  moth,  a  new  and  serious  pest  of  fermented 
tobacco.] — Med.  Besoekisch  Proefstation,  no.  9,  23  pp.  (sine  loco), 
1915. 

The  life-history  of  Opatrum  depressum  is  described  in  detail.  The 
eggs  hatch  in  from  three  to  five  days  and  the  young  larvae  were  at 
first  fed  on  tobacco  roots,  but,  the  supply  failing,  potatoes  were  used 
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instead  and  the  larvae  speedily  buried  themselves  in  these.  The 
length  of  the  larval  stage  was  difficult  to  determine,  but  probably,  on 
an  average,  lasts  about  four  months.  Pupation  takes  place  about 
4  inches  below  the  surface ;  the  pupal  stage  is  very  short,  being  barely 
a  week.  During  the  West  Monsoon,  the  beetles  are  very  sluggish  but 
they  are  active  in  August  and  December  and  fly  in  swarms  to  lamp 
light.  Microscopical  observations  of  the  ovaries  from  January  to 
May  showed  that  the  eggs  are  not  ripe  imtil  May  and  it  would  thus 
appear  that  the  beetles  are  not  sexually  mature  till  six  or  seven  months 
after  emergence,  viz.,  in  the  months  of  June,  July  and  August,  and 
thus  the  whole  life-cycle  of  the  insect  embraces  nearly  a  year.  Both 
adult  and  larva  damage  tobacco,  the  former  gnawing  the  root-collar 
and  the  latter  the  tap-root.  The  damage  done  by  0.  depresmm  in  some 
places  is  very  marked,  and  frequently  the  whole  of  a  plot  of  planted 
out  tobacco  is  destroyed  by  the  beetles  or  the  larvae.  This  occurs 
chiefly  with  autumn  tobacco ;  spring  tobacco,  which  is  generally 
planted  out  in  February  and  March,  is  but  little  attacked  because  at 
this  season  no  larvae  are  present  and  the  beetles  are  not  feeding  freely. 
The  destruction  of  spring  tobacco  is  generally  due  to  Melolonthid 
larvae  and  very  often  to  the  operations  of  large  earthworms.  0.  de- 
pressum  frequently  does  much  damage  also  in  coffee  plantations.  The 
attacks  of  this  pest  are  often  very  local,  and  in  an  experimental  field 
planted  with  spring  tobacco,  which  had  carried  various  kinds  of 
leguminous  plants  in  the  previous  year,  only  those  sections  of  the  field 
were  attacked  by  the  beetles  which  had  been  previously  planted  with 
Phaseolvs  lunatus.  Though  the  beetles  come  in  swarms  to  light,  poor 
resists  were  obtained  in  trials  of  this  method  of  capture.  Flooding 
the  soil  or  setting  traps  of  banana  leaves,  on  the  upper  side  of  which 
the  larvae  collect,  is  more  effective,  and  sprajdng  with  a  solution  of 
soap  and  tobacco  extract  is  also  suggested.  Earth  containing  5  per 
cent,  of  naphthaline  placed  at  intervals  between  the  rows  of  plants, 
as  advised  by  the  Deli  station,  did  not  prove  successful,  as  the  naph- 
thaline soon  evaporated.  Spiaying  the  soil  with  a  1  per  cent,  solution 
of  potassium  sulphocarbonate  is  suggested  as  probably  effective  and 
experiments  with  this  are  in  progress  at  Deli. 

The  identity  of  the  moth,  known  in  Deli  as  "  toa-toh  "  and  by  other 
names  in  other  parts  of  Java,  is  discussed  at  some  length.  It  has  been 
geneially  known  as  LUa  solaneUa,  Boisd,  which  is  a  synonym  of 
Phthofimaea  operculeUa,  Zell.,  the  world-wide  potato  pest.  Although 
attacking  the  potato  tuber,  the  latter  moth  is  as  a  matter  of  fact  more 
especially  a  miner  of  the  upper  surface  of  the  leaves  and  stems  of  the 
potato,  tomato,  aubergine  and  other  Solanaceous  plants,  and  also  of 
tobacco.  P.  operculeUa  is  thus  in  no  sense  a  definite  stem-borer,  as  is 
the  moth  under  consideration,  and  the  author  is  convinced  that  the 
East  Indian  toa-toh  is  Phthorimaea  (Gnorimoschema)  heliopa,  Low., 
recorded  by  Lefroy  as  the  "  tobacco  stem-borer  "  and  known  as  such 
only  in  British  India,  Ceylon,  Sumatra,  Java  and  Australia.*  The 
eggs  are  generally  laid  on  the  leaves  and  the  egg-stage  lasts  about  five 
days,  the  newly-hatched  larvae  being  so  small  as  to  be  almost  invisible 
to  the  naked  eye.  The  larvae  bore  into  a  vein  of  the  leaf  an4  quickly 
reach  the  midrib  ;    occasionally  they  bore  into  the  leaf -tissue  and  make 

*[Thi8  moth  is  well  known  as  a  tobacco  pest  also  in  East  and  South 
Africa. — Ed.] 
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holes  in  it,  but  in  these  cases,  the  larva  generally  quits  the  leaf-tissue 
and  begins  a  fresh  burrow  in  a  vein.  From  the  midrib,  after  boring 
out  the  pith,  the  larva  reaches  the  main  stem  through  the  petiole  and 
makes  its  way  to  the  growing  point.  If  the  egg  has  been  laid  on  an 
old,  fully  developed  leaf,  the  larva  rarely  reaches  the  main  stem,  but 
completes  the  stage  in  the  petiole.  The  larval  stage  lasts  from  21  to  24 
days,  and  as  soon  as  the  time  for  pupation  arrives,  the  larva  bores  an 
outlet  to  the  exterior,  leaving  the  epidermis  over  the  hole,  the  trans- 
parent spots  thus  produced  being  readily  visible  on  attacked  plants. 
The  larva  then  retreats  somewhat  and  spins  a  small  but  very  thick 
cocoon.  The  pupal  stage  lasts  6-8  days  and  the  whole  life-cycle  34-37 
days. 

With  regard  to  the  question  as  to  what  becomes  of  this  insect  during 
the  time  that  there  is  no  tobacco  on  the  fields,  the  author's  experi- 
ments showed  that  both  sexes  only  live  a  couple  of  weeks  after  pairing. 
Observations  are  in  progress  on  a  large  number  of  autumn  tobacco 
plants  with  the  object  of  determining  whether  the  pest  survives  as  a 
dormant  larva,  a  pupa  or  as  an  imago,  and  also  whether  there  is  some 
other  food-plant  which  enables  the  insect  to  tide  over  the  intervals 
between  the  tobacco  crops.  De  Bussy  has  sought  for  such  an  alter- 
native food-plant  near  Deli  for  seven  years  without  avail,  and  the  author 
has  examined  all  possible  plants  wild  and  cultivated  also  without  result. 
As  P.  heliopa  is  indigenous  to  Java  and  has  spread  from  the  East 
Indian  archipelago  to  Australia  on  tobacco,  while  tobacco  is  not 
indigenous,  it  follows  that  there  must  be  an  alternative  food-plant, 
though  wild  tobacco  to  a  large  extent  serves  this  purpose  at  present. 
The  author  has  not  been  able  to  discover  in  Besoeki  the  parasite  found 
by  de  Bussy  in  Deli,  and  up  to  the  present  no  insecticides  have  given  a 
useful  result.  As  the  infestation  was  thought  to  take  place  on  the  very 
young  plants  in  the  nurseries,  covering  with  mosquito-netting  as  soon 
as  night  fell  was  tried,  but  this  method  is  considered  useless  because 
the  real  infestation  takes  place  after  planting  out,  while,  in  the  nurseries, 
the  fact  that  the  plants  are  close  together  prevents  oviposition  and 
only  those  on  the  borders  of  the  beds  are  attacked.  On  the  other  hand, 
freshly  planted  tobacco  is  attacked  before  the  young  plants  have  had 
time  to  recover  from  the  effect  of  removal  and  therefore  resist  so  badly 
that  large  numbers  of  them  die.  As  the  larvae  can  apparently  feed 
on  and  develop  in  withered  plants,  all  these  should  be  burned  and  all 
seedlings  in  the  nurseries,  not  planted  out,  should  be  similarly 
destroyed. 

The  third  article  of  this  series  deals  with  a  new  and  serious  pest  of 
fermented  tobacco.  The  head  of  a  large  tobacco  factory  at  Besoeki 
complained  that  the  fermented  and  baled  leaves  were  seriously  attacked 
by  an  insect  which  was  apparently  not  the  well  known  pest,  Lasioderma 
serricome,  F.  This  proved  to  be  a  Tineid  moth,  the  stages  of  which 
are  described  and  figured.  The  egg-stage  lasts  seven  or  eight  days ; 
attempts  to  determine  the  length  of  the  larval  stage  failed.  The 
larvae  make  galleries  between  the  bundled  in  the  bale  which  are  lined 
with  excrement  and  loose  web ;  they  move  rapidly  when  disturbed 
and  are  very  sensitive  to  light ;  the  cocoons  are  enveloped  in  excre- 
ment. The  pupal  stage  lasts  15  days.  On  opening  a  bale,  quantities 
of  the  larvae  are  to  be  found  and  the  upper  layers  of  leaf  bundles  are 
seen  to  be  eaten  and  bored  to  a  depth  of  about  2  inches  so  that  all  bales 
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in  the  factories  infested  had  to  be  opened  and  disinfected.  Evidence 
was  obtained  that  the  pest  had  been  known  in  one  factory  for  several 
years,  but  it  is  apparently  not  as  yet  very  widely  spread,  as  it  was  quite 
iinknown  to  many  planters.  According  to  Peter  and  Schwarz,  T4nea 
peUionella,  L.,  infests  prepared  tobacco,  and  as  the  author  succeeded  in 
feeding  the  larvae  on  woollen  material,  he  thinks  it  probable  that  the 
pest  in  question  is  also  a  clothes  moth  which  has  acquired  new  habits. 
Larvae,  pupae  and  adults  were  killed  in  five  hours  by  a  temperature 
of  105°-108°  F. ;  the  attack  must  therefore  occur  after  fermentation 
is  complete,  and  it  is  clear  that  the  damage  may  progress  in  a  ship^s 
hold  on  the  voyage  to  Europe  and  that  one  infested  bale  may  cause 
the  ruin  of  a  whole  consignment,  though  from  trials  made  with  bales 
in  the  factory,  a  certain  amount  of  moisture  seems  to  be  required  to 
allow  of  infestation.  Fumigation  with  carbon  bisulphide  for  24  hours, 
as  against  Lasioderma  serricome,  will  kill  this  pest,  and  as  preventive 
measures,  extreme  cleanliness  and  the  destruction  of  moths  in  the 
packing  sheds  and  materials,  are  very  necessary.  Quantities  of  larvae 
were  found  in  the  cracks  between  the  floor-boards  of  the  drying  shed, 
and  attention  to  these  and  similar  defects  would  do  much  to  diminish 
this  pest. 


Leefmans  (S.).  De  Cassave-Oerets.  [The  Cassava  Grubs.] — Dejtt, 
Nijverheidy  Landbauwen  Handel. — Med.  van  het  Laboraiorium  voor 
PUmtenzidcten,  no.  13,  Buitenzorg,  1915,  118  pp.,  7  pis.,  4  tables, 
of  curves.    [Received  16th  December  1915.] 

For  the  past  eight  years  the  cultivation  of  cassava  has  been  carried  on 
on  a  large  scale  in  Java.  Two  years  after  the  cultivation  was  estab- 
lished, various  grubs  began  to  do  serious  damage  to  the  crops  and 
for  six  years  the  planters  did  what  they  could  to  keep  down  the  pests, 
but  with  little  success,  and  the  matter  was  put  into  the  hands  of  an 
entomologist  to  devise  a  remedy.  The  concfitions  of  cassava  culture 
are  such  that  the  plant  is  always  in  the  ground  providing  food  for  the 
grubs  and  there  is  no  rotation  of  crops.  The  two  beetles  especially 
destructive  to  cassava,  are  Leucopholis  rorida,  F.,  and  Lepidiota 
stigma,  F.,  of  which  the  former  does  the  most  damage.  This  species, 
in  which  the  sexes  are  much  alike,  is  described,  two  other  species  being 
known  in  Java,  viz.,  L.  emarginata,  Burm.,  and  L,  motitor,  Burm. 
The  adults  of  L.  rorida  are  chiefly  on  the  wing  during  the  west  monsoon, 
the  numbers  decreasing  from  October  to  December.  The  chief  damage 
is  done  between  March  and  May.  A  list  of  19  food-plants  is  given, 
and  there  are  probably  many  others,  so  that  there  is  no  hope  of  catching 
the  beetles  in  any  quantity  by  the  use  of  trap  crops.  The  natives 
utilise  the  marked  preference  of  these  beetles  for  Capsicum  annuum,  L., 
by  rubbing  the  red  pods  on  stones,  fencing,  etc.,  in  the  evenings, 
thus  attracting  large  numbers.  As,  however,  the  males  only  are 
attracted  by  this  method,  it  is  not  considered  of  much  value. 
Experiments  to  ascertain  the  numbers  of  females  captured  by  difierent 
methods  showed  that  digging  up  the  beetles  first  before  they  emerged 
produced  42  per  cent.,  catching  them  in  the  ground  at  dusk  23  per  cent., 
by  the  capsicum  bait  method  3  per  cent.,  and  by  torchlight,  by  which 
a  large  number  were  taken  in  copula,  60  per  cent.    Various  practical 
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difficulties  stand  in  the  way  of  complete  success  in  controlling  the 
numbers,  but  by  employing  25  men  on  78  acres  to  go  over  the  ground 
once  at  dusk,  20,617  males  and  1,547  females  were  caught,  while 
search  from  dusk  till  one  hour  after  nightfall  yielded  3,452  males  and 
3,029  fejcaales,  and  on  a  limited  area  the  results  of  this  method  were 
distinctly  good,  the  damage  being  reduced  to  about  one-third.  It  was 
observed  as  far  back  as  1912  that  numbers  of  the  beetles  passed  the 
day  in  trees,  but  these  consisted  largely  of  females  which  have  already 
completed  their  oviposition.  The  fact  that  these  beetles,  especially 
the  females,  live  in  the  ground  during  their  most  dangerous  stages 
makes  any  really  useful  control  measure  exceedingly  difficult,  and 
the  author  is  of  opinion  that  there  is  no  method  by  which  they  can  be 
caught  in  quantity,  though  efforts  should  be  directed  towards 
destroying  them  as  soon  as  they  emerge.  Investigations  into  the 
depth  at  which  the  eggs  are  laid  in  the  soil,  gave  results  varying  from 

8  inches  to  three  or  four  times  that  depth,  though  75  per  cent,  of  the 
observations  gave  a  depth  of  over  12  inches ;  the  majority  of  the 
larvae  were  found  at  20  inches  below  the  surface.  They  are  markedly 
cannibalistic  in  their  habits.  No  very  serious  damage  is  done  between 
October  and  January,  but  the  plants  then  begin  to  droop  owing  to 
damage  to  the  roots.  In  the  earlier  stages  of  attack  the  injection  of 
carbon  bisulphide  into  the  soil  between  the  plants  should  give  good 
results.  When  the  plants  are  vety  young,  the  grubs  eat  the  stems 
and  the  young  roots,  causing  death.  Many  thousands  of  grubs  of  this 
and  other  species  are  to  be  found  in  the  vegetable  rubbish  which 
should  be  cleared  off  the  groimd  between  the  plants.  The  larvae  of 
LeucophoUs  also  attack  maize,  ground-nuts,  arrowroot  and  sweet 
potato.  The  life-cycle  is  as  follows : — The  beetles  emerge  from  the 
soil  about  the  middle  of  October,  the  egg-stage  lasting  19  to  23  days 
in  October  and  November  and  the  larval  stage  about  nine  months,  from 
December  to  August.  The  resting  stage  of  the  larva  previous  to 
pupation  lasts  8  to  32  days,  the  pupal  stage  four  to  five  weeks  and  the 
emergence  of  the  beetles,  with  about  seven  weeks  of  inactivity,  occupies 
the  time  between  August  and  October ;  one  generation  thus  lasts 
about  a  year. 

Lepidiota  stigma,  F.,  is  not  so  common  in  cassava  fields  as  Leucopholis 
rarida,  F.,  and  is  somewhat  local.  Care  is  required  to  distinguish  the 
sexes.  Capsicum  does  not  attract  the  beetles,  but  they  come  to  light 
and  are  occasionally  found  above  ground,  though  more  strictly  a  night 
feeder  than  L,  randa.  This  beetle  feeds  on  many  plants,  including 
tamarinds,  Arachis  spp.,  kapok.  Citrus  spp.,  avocado,  etc.,  tamarind 
being  the  favourite  food.  Laboratory  observations  on  the  larvae  were 
almost  impossible  owing  to  their  cannibalistic  habits.  The  life-cycle 
is  as  follows  :  Egg-stage,  15  days  in  November ;  larval  stage,  about 

9  months,  December  to  August ;  resting  stage  of  larvae,  12  days  in 
September ;  pupal  stage,  one  month  in  October ;  the  imago  occurs 
from  October  to  December,  the  cycle  thus  covering  a  year.  The 
larvae  of  this  species  are  reported  to  have  destroyed  nearly  30  acres 
of  sugar-cane  in  one  locality.  The  larvae  of  Xylotrupes  gideon,  L., 
which  do  great  damage  to  sugar-cane,  are  also  serious  pests  of  cassava. 

The  following  list  of  minor  pests  of  cassava  is  given,  the  bionomics 
of  each  species  being  discussed  :—Eiichlora  svbcoerulea,  Hope 
(nigra,   F.) ;    Arurmala   obsoleta,    Blanch. ;     A.   anchoralis,    Lansb. ; 
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A.  antiqua,  Gyl.  (aereay  Perty) ;  Brahmina  pumila,  Sharp ;  Le'padoretus 
eomjyressus,  Web. ;  Adoretus  sciurinus,  Burm. ;  Holotrichia  leucop- 
thalmay  Wied. ;  H.  helleri,  Brsk. ;  PopiUia  bigtUtata,  Wied. ;  and 
several  undetermined  species  of  Serica. 

The  underground  habits  of  the  larvae  protect  them  very  considerably 
from  the  attack  of  insect  parasites.  The  adults  are  destroyed  by  owls 
and  bats,  as  well  as  by  crows  and  starlings,  which  follow  the  plough 
and  pick  up  the  grubs.  The  following  Scoliid  wasps  are  known  to 
parasitise  the  larvae :  Dielis  annulata,  F. ;  D.  luctiu)saj  Smith ; 
D.  tristis,  Sauss. ;  D.javana,  Lap. ;  D.  ihoradca^  F. ;  D.formosa^  Gu6r., 
Triscolia  rubiginosa,  F.,  as  well  as  two  undescribed  species  of  Dielis 
and  an  undetermined  species  of  Tiphia.  The  bionomics  of  these 
insects  is  given  at  length,  and  it  is  stated  that  about  26  per  cent,  of  the 
beetle  larvae  are  parasitised  by  D.  thoradca.  A  species  of  Sarcophaga 
and  a  Tachinid  parasitise  Leucopholis  and  Ettchtora,  but  there  is  no 
evidence  of  effective  control.  Attempts  have  been  made  to  obtain 
beneficial  parasites  from  the  United  States  and  from  Porto  Rico, 
but  these  have  been  unsuccessful,  as  have  trials  of  various  fungi. 
Observations  are  in  progress  on  parasites  of  the  useful  Scoliids  with  a 
view  to  their  destruction;  large  numbers  of  Dielis  thoradca  ht-.e 
been  found  dead  and  an  undetermined  Conopid  fly  is  suspected  of 
being  the  cause.  Apparently  the  only  practicable  method  of  getting 
at  the  larvae  is  by  ploughing  and  cross  ploughing  the  land,  collecting 
all  the  larvae  possible  by  hand  and  allowing  crows  and  other  birds 
to  assist  in  their  destruction ;  this  method  is,  however,  costly  both 
in  time  and  money,  amounting  to  more  than  £2  10*.  per  acre.  The 
results  are  given  of  experiments  with  a  number  of  chemical  poisons,  but 
the  author  comes  to  the  conclusion  that  none  of  them  were  of  any 
use  against  grubs  attacking  the  roots  of  the  living  plants,  though 
carbon  bisulphide  proved  the  best.  As  the  grubs  of  Leucopholis 
absolutely  refuse  to  eat  Agave  it  is  suggested  that  this  plant  should 
be  used  in  rotation  and  that,  in  this  way,  a  given  area  of  ground  might 
be  cleared  of  the  pests  by  a  process  of  starvation. 


Hall  (C.  J.  J.  van),  Rxttgsbs  (A.  A.  L.)  k  Dammermann  (K.  W.). 
B6strljdingsmiddelen  tegen  Plantenzlekten  en  schadelijke  Dieren. 

[Methods  of  combating  plant  diseases  and  injurious  animals.] — 
Dep.  LandbouWy  Nijverheid  en  Handel, — Med.  vanhet  Lab.v.PlafUen- 
ziektefiy  Buitenzorg,  1916,  42  pp.,  13  figs.  [Received  16th 
December  1915.] 

This  is  a  general  review  of  the  methods  now  employed  for  the 
control  of  insects  and  fungi  attacking  cultivated  plants.  These  are 
classified  xmder  the  following  heads :  Indirect  methods  include  the 
cultivation  of  crops  so  as  to  secure  a  maximum  of  power  of  resistance  ; 
the  results  of  the  use  of  stable  manure  for  Coffea  robusta  is  cited  as  an 
example,  and  the  fact  that  feeble  plants  are  specially  attacked  by 
scale-insects  and  Aphids.  The  choice  of  disease-resisting  varieties  is 
exemplified  in  the  good  results  obtained  in  Java  coffee  cultivation, 
which  formerly  suffered  very  seriously  from  leaf  disease;  sugar 
cultivation  in  the  Antilles  has  been  similarly  helped  by  replacing  the 
highly  susceptible  Bourbon  variety  of  cane  by  other  sorts,  and  in  Java 
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by  a  similar  replacement  of  the  Cheribon  variety.  In  Surinam  the 
banana  known  as  Gros  Michel,  which  was  very  liable  to  the  so-called 
Panama  disease,  has  been  replaced  by  the  Congo  variety  which  is  not 
susceptible,  while  the  substitution  of  American  vine-stocks  for  European 
ones  as  a  means  of  avoiding  attack  by  Phylloxera,  is  perhaps  the  best 
example  of  this  method.  Rotation  of  crops  is  one  of  the  best  means 
of  combating  individual  pests  or  groups  of  pests,  and  this  has  been  well 
exemplified  in  the  cultivation  of  cotton  in  the  United  States,  and  has 
proved  of  the  greatest  value  in  sugar  and  cassava  plantations.  The 
removal  of  all  local  conditions  likely  to  favour  the  growth  and  develop- 
ment of  fungi  and  injurious  insects,  the  removal  of  old  stumps  and 
roots  on  newly  broken  groimd,  the  free  admission  of  light  and  air, 
and  the  avoidance  of  overcrowding  have  proved  of  the  greatest  benefit 
in  Hevea  and  cacao  cultivation ;  to  these  may  be  added  the  capture 
of  harmful  insects  whenever  possible  by  hand,  traps,  lights  or  trap 
crops.  In  recent  years  the  biological  methods  of  control  by  the 
propagation  and  distribution  of  parasites  and  other  enemies  of  insect 
pests  have  assimied  great  importance. 

Among  direct  methods  the  most  important  are : — The  disinfection 
of  seed  and  plants,  the  treatment  of  the  plants  themselves  with  fungi- 
cides or  insecticides  and  the  disinfection  of  the  soil.  The  methods 
and  materials  employed  in  these  measures  are  discussed  and  the 
various  forms  of  spray  apparatus  in  use  are  described  and  figured. 
The  use  of  ammonia  gas,  potassium  bicarbonate,  carbon  bisulphide, 
carbolineum,  chloride  of  lime,  quick  lime  and  formalin  as  soil 
disinfectants  is  summarised,  and  some  idea  of  the  average  cost  of 
material  and  appliances  is  given. 


Dammermann  (E.  W.).  De  Rljstboorderplaag  op  Java.  [The  rice- 
borer  pest  in  Java.] — Dept.  Landbouw^  Nijverheid  en  Handel. — 
Med.  Lab.  voor  Plantenziekten,  Soerabaiu,  1915,  70  pp.,  7  plates. 
[Received  16th  December  1915.] 

The  following  summary  of  this  paper  is  given  by  the  author. 

At  present,  five  species  of  rice-borers  are  known  in  Java,  viz : — 
Schoenoinus  bipunctifer,  Wlk.,  Sdrpophaga  sericea,  Snell.,  two  species 
of  ChUo  and  Sesamia  inferens,  Wlk.  The  most  serious  pests  of  rice 
are  the  two  first  named ;  S.  bipunctifer  occurs  throughout  Java,  while 
S.  sericea  is  principally  found  along  the  north  coast  and  is  more  common 
there  than  Schoenobii^.  Sesamia  inferens  generally  prefers  maize 
to  rice  and  is  only  abundant  on  upland  rice.  The  rice-borers  have 
several  parasites,  one  of  which,  Tridkogrammatoidea  nana,  Zehnt.,  may 
destroy  up  to  60  per  cent,  of  the  eggs.  The  loss  of  crop  caused  by 
stem-borers  may  amount  to  10  per  cent,  and  in  some  years  reaches 
50  per  cent.  Aiter  the  harvest,  many  borers  remain  in  the  dry  stems. 
When  the  rice  is  harvested  at  the  close  of  the  rainy  season  (April-May), 
as  is  generally  the  case,  and  the  fields  lie  fallow  during  the  dry  season, 
the  borers  hide  in  the  stumps,  where  they  remain  from  May  to  October. 
At  the  beginning  of  the  next  rainy  season,  the  caterpillars  pupate  and 
the  moths  emerge  and  lay  their  eggs  on  the  seedbeds  of  the  next 
crop.  The  regions,  which  suffer  most  from  borers  are  those  where 
many  fields  remain  unprepared  and  unplanted  during  the  dry  season> 
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because  water  for  irrigation  is  not  available.  When  two  crops  of  rice 
are  grown  in  succession,  the  second  crop  may  be  infested  by  the 
offspring  of  the  borers  of  the  preceding  one,  but  if  the  fields  are  care- 
fully cultivated  and  harvested  regularly,  the  damage  is  less  serious. 
The  pest  is  most  efficiently  checked  by  crop  rotation,  using  a  crop 
on  which  borers  cannot  feed.  The  insects  are  most  abundant  after 
very  dry  seasons  followed  by  late  rainy  ones.  All  varieties  of  rice  are 
liable  to  the  attacks  of  borers,  nor  do  varieties  appeitr  to  exist  which 
are  obviously  preferred  by  borers.  In  some  districts,  however,  the 
bearded  varieties  are  more  seriously  infested  than  the  non-bearded 
types.  Weak  varieties  which  stool  badly,  are  more  damaged  by  these 
insects  than  others  The  most  effective  method  of  control  of  this 
pest  is  to  destroy'  the  borers,  which  remain  in  the  stubbles  after  the 
harvest.  Deep  ploughing  immediately  after  the  crop  is  reaped,  is  the 
best  remedy ;  if  this  is  impracticable,  as  in  many  non-irrigated 
districts,  burning  the  stubbles  is  advised  and  good  results  were 
obtained  by  this  method.  It  is  not  advisable  to  grow  two  or  more 
crops  of  rice  in  succession,  imless  large  areas  can  be  prepared  and 
reaped  at  the  same  time.  Another  important  measure  is  to  kill  the 
first  brood  of  the  borers ;  the  egg-clusters  on  the  seed-beds  should  be 
collected  by  children  and  the  seed-beds  should  therefore  be  arranged 
in  rows  40  inches  wide.  Collection  of  the  egg-clusters  should  b^in 
when  the  plants  are  one  week  old  and  should  be  repeated  every  five 
days.  Infested  seedlings  should  not  be  transplanted,  but  should  be 
removed  and  burnt  or  buried  the  same  day.  Light  traps  may  be  put 
near  the  seed-beds  to  capture  the  moths.  Ordinary  kerosene  lamps 
placed  in  the  centre  of  a  tray  containing  water  with  a  film  of  kerosene 
or  other  oil  are  most  useful ;  they  should  be  sheltered  against  rain. 
The  best  results  were  obtained  with  an  apparatus  consisting  of  a  wooden 
framework,  the  sides  of  which  are  covered  with  cheesecloth,  leaving 
free  only  narrow  slits,  above  which  are  fastened  strips  of  wire  gauze, 
which  slant  downwards.  The  bottom  of  the  case  contains  the  tray 
with  water  and  oil,  the  lamp  being  placed  inside.  By  this  method 
more  moths  are  attracted,  and  of  these  only  a  few  escape.  By  dis- 
tributing large  coloured  engravings  and  pamphlets  in  Dutch  and 
Malay,  the  natives  and  others  are  being  made  acquainted  with  the 
life-history  of  these  borers  and  the  methods  of  controlling  them. 


IsHiDA  (M.).  OnderzoeUngen  over  boorders  en  boorderparasieten  in 
het  suikerriet  van  de  Cultuurafdeeling  van  het  Proefstation  te 
Pasoeroean.  [Investigations  on  borers  and  borer-parasites  in  the 
sugar-cane  of  the  Experiment  Station  in  Pasoeroean.] — Med. 
Proefstation  Java'Suikerinduatrie,  Soerabaia^  pt.  v,  no.  12,  1915, 
17  pp.    [Received  16th  December  1915.] 

The  materials  for  these  investigations  on  sugar-cane  borers  and  their 
parasites  included  eggs  of  Diatraea  striataUs  collected  under  natural 
conditions,  and  of  5,068  egg-masses  examined  bom  30th  January  to 
5th  March,  37*6  per  cent,  were  found  to  be  free.    This  percentage  was 
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arrived  at  by  adding  to  the  number  of  entirely  healthy  egg-masses 
half  of  those  partially  infested.  Investigation  of  the  proportion  of 
the  sexes  of  Prophanurus  (Phanurus)  beneficiens  showed  that  about 
4  per  cent,  of  males  occurred.  The  great  predominance  of  females 
may  account  for  this  species  being  such  a  very  effective  parasite  in 
Java. 


SoEPKE  (W.).  Verslag  over  het  Jaar  1914-1915  en  Werkprogramma 
voor  het  Jaar  1915-1916.  [Report  for  the  year  1914-15  and 
programme  for  the  year  1915-16.] — Med.  Proefstaium  Midden 
Java,  Batavia,  no.  20,  1915,  30  pp. 

Some  estates  suffered  seriously  from  locusts,  which  appeared  to  come 
from  the  teak  areas  and  to  be  the  same  species  as  had  previously  done 
great  damage  in  dry  years  in  Java,  viz.,  Cyrta(Xi>nihacris  nigricomis, 
Burm.  {Acridium  mdanocorne,  Serv.).  There  was  one  large  primary 
and  several  smaller  secondary  centres,  the  former  coinciding  with  the 
teak  forest  belt  of  Central  Java.  No  reasonable  method  of  control  in 
the  forest  was  possible,  as  the  locusts  kept  to  the  tops  of  the  highest 
trees.  In  the  secondary  areas,  molasses  and  arsenic  was  tried  as  a 
bait  with  some  success ;  buffalo  dung  poisoned  with  Paris  green  was 
found  very  useful,  as  the  dung  appears,  to  have  a  special  attraction 
for  the  locusts.  The  chief  damage  was  done  to  plantations  near  to 
the  teak  forest.  Natural  enemies  greatly  helped  the  destruction  of 
the  pest ;  the  fungus,  Metarrhizium  anisopliae,  attacked  them  in  all 
stages ;  the  Cantharid  *  beetle,  Mylabris  jmstulata,  destroyed  large 
numbers  and  the  eggs  were  heavily  parasitised  by  the  Chalcid,  Scdio 
javanica.  Attempts  are  being  made  to  maintain  a  supply  of  the  fungus 
during  the  intervals  between  the  locust  invasions  for  subsequent  use, 
and  locusts  infected  with  it  were  sent  to  Kuala  Lumpur  and  to  Pusa 
for  experiments  in  cultivating  it. 

An  unknown  beetle  greatly  resembling  the  Mango  weevil, 
Cryptorrhyndius  mangiferae,  did  great  damage  to  pepper-coms  ;  hand 
collection  and  shaking  from  the  trees  are  probably  the  best  methods 
of  control ;  nothing  is  as  yet  known  of  the  life-history.  In  July  and 
August  and  again  in  November  and  December  there  was  a  great 
outbreak  of  bag- worms,  chiefly  Eumeta  layardii ;  shade  trees  were 
badly  attacked  and  also  kapok,  cacao,  coffee,  pepper  and  nutmeg. 
An  epidemic  of  Limacodidae  occurred  and  it  was  observed  that, 
whereas  in  previous  years  Orthocraspedu  trima  was  the  species  most 
feared  by  the  cacao  planters,  this  species  was  entirely  absent  and  its 
place  taken  by  AUha  castaneipars,  which  the  author  thinks  has  been 
often  wrongly  recorded  in  Java  as  Belippa  laleana  or  Bdippa  sp. ; 
another  undescribed  Limacodid  also  did  much  damage ;  Scopelodes 
unkoloT,  the  largest  Limacodid  in  Java,  as  well  as  Setora  nitens  and 
Miresa  aJbipuncta  were  present  in  small  numbers.  The  kapok  pod-borer, 
which  in  former  years  has  damaged  a  great  percentage  of  the  pods  of 
kapok,  has  been  bred  out  and  appears  to  be  a  new  species  closely 
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related  to  the  Noctnid,  Mudaria  comifrons  of  India,  which  bores  in 
the  wild  kapok,  Bombax  malabaricum ;  this  insect  will  shortly  be 
described  in  the  "  Tijdschrift  voor  Entomologie "  as  Mvdaria 
vctriabilis,  sp.  n.  Xyleborus  rohustae  has  been  found  on  Tephrosia 
vogdi.  The  HelopeUis  problem  requires  much  further  study;  the 
insect  has  now  been  found  to  live  on  Eryngium  foetidum  and  on 
Inocarpus  edulis  [Kji  chestnut].  A  new  species  of  Acrocercops  was 
found  on  Zaraca  declinata,  and  attention  has  been  directed  to  another 
insect  closely  related  to  the  cacao  moth  which  has  been  found  on 
Bauhinia  variegata ;  the  caterpillar  lives  in  the  flowers  and  pupates 
on  the  leaves ;  the  cocoons  are  much  smaller  than  those  of  Acrocercops 
cramereUa  and  are  parasitised  by  the  Ichneumonid,  Photoptera 
ery^ronota,  which  also  attacks  the  cacao  moth  [see  this  Review, 
Series  A,  i,  p.  56].  The  plant  is  possibly  useful  as  a  means  of 
propagating  the  parasite. 

Further  research  has  shown  that  where  the  Gramang  ant,  Plagiolepis 
longipeSf  is  present  the  development  of  Coccus  (Lecanium)  viridis  is 
clearly  favoured.  In  cacao  plantations,  the  Gramang  ant  does  harm 
by  driving  away  the  black  cacao  ant,  Dolichoderus  bUuberculcUuSy  which 
exposes  the  cacao  to  more  serious  attack  by  HdopeUis.  Various 
methods  of  destroying  P.  longipes  have  been  tried,  but  the  only  oi\e 
which  gave  practical  results  was  the  placing  of  fallen  leaves  in  holes 
in  which  the  ants  collected  in  numbers,  covering  them  with  earth 
and  treating  with  carbon  bisulphide.  D,  bitubercuUUus  is  not  regarded 
as  assisting  the  development  of  C.  viridis  to  the  same  extent  as 
P.  longipes.  Altogether,  16  species  of  parasitic  Hymenoptera  have 
been  bred  from  C.  viridis,  some  of  which  appear  to  be  hyperparasites, 
the  most  common  being  the  Chalcid,  Encyrtus  bogorierisis,  Koningsb. 
The  Coccinellids,  Chilocorus  melanophihalimLS  and  Orcus  janthinus,  do 
not  appear  to  be  capable  of  keeping  down  the  scale  within  really 
useful  limits,  and  a  study  of  the  habits  of  these  and  other  Coccinellids 
has  shown  that  their  food  is  very  restricted.  Chilomenes  sexmacukUa 
does  not  eat  scale-insects,  and  Chilocorus  and  Orcus,  while  feeding 
greedily  on  C.  viridis,  will  not  eat  the  white  cacao  scale,  Pseudococcus 
crotonis,  or  the  lamtoro  scale,  P.  virgatus.  The  pods  of  Tephrosia 
Candida  and  Crotalaria  striata  are  attacked  by  the  coffee  weevil, 
Araecerus  fasciculatus,  which,  in  captivity,  will  also  feed  on  the  pods 
of  lamtoro  (Leticaena  glauca)  and  on  Tephrosia  vogeU,  but  not  in  the 
open.  From  a  few  pods,  a  considerable  number  of  parasitic  Hymen- 
optera were  bred,  including  two  Braconids  and  three  Proctotrupids. 
A  number  of  small  Tineid  larvae  were  obtained  from  the  pods 
among  those  of  Araecerus,  and  they  may  also  be  enemies,  though 
further  investigation  is  required.  A  very  large  lifonophlebid  scale- 
insect  has  been  found  on  the  shade  trees,  DegueUa  microphyUa,  as  well 
as  on  Alhizzia  moluccana,  A.  stipulata  and  T.  vogdi.  Should  this 
scale  attack  coffee  and  cacao,  the  consequences  would  be  serious,  as 
the  quantity  of  honey-dew  produced  is  very  great ;  this  scale  is 
parasitised  by  an  Agromyzid,  Cryptochaetum  chalybeum,  Meij.,  which 
tmfortunately  has  a  large  number  of  hyperparasites. 
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GooT  (0.  van  der).  Over  eenige  engerlingensoorten,  die  In  riettulnen 
voorkomen.  [On  certain  beetle  larvae,  found  in  sugar  planta- 
tions.]— Med,  Proefstalion  voor  de  Java  Suikerindustrie,  pt.  5, 
no.  10.  (Reprint  horn  Archief  voor  de  Suikerindustrie  in  Med.- 
Indie,  pp.  275-316),  Soerabaia,  1915,  60  pp.,  13  figs. 

In  February  and  May  of  1914,  when  Muir  from  Hawaii  was  in  Java 
searching  for  parasites  of  Adoretus  compressus,  instructions  were  given 
to  the  plantation  coolies  to  collect  all  the  grubs  they  could  find  in  order 
to  assist  him.  The  material  so  collected  is  dealt  with  in  this  paper, 
which  contains  descriptions  of  16  species  with  the  localities  in  which 
they  are  found  and  notes  on  their  bionomics  and  parasites.  Adoretus 
compressus,  Web.,  is  attacked  both  in  the  larval  and  adult  stages,  by 
Metarrhizium  anisopliae  and  by  BaciUus  gigas,  sp.  n.,  which  destroyed 
numbers  of  the  larvae  in  the  insectary.  A  Tachinid  parasite,  Prosena 
siberita,  which  is  common  in  Java,  also  attacks  the  larvae  ;  the  fly  is 
thought  to  lay  its  eggs  on  the  ground  and  the  larvae  on  hatching  seek 
their  host  in  the  soil ;  this  parasite  is  thought  to  have  some  importance. 
Other  minor  enemies  are  two  Asilids,  Emphysomera  conopsoides,  .Wied., 
and  Philodicus  javanus,  Wied.  A  species  of  Tiphia  and  the  Ortalid 
fly,  Campylocera  robusta,  van  der  Wulp,  have  been  found  to  be  parasitic 
on  the  beetles,  but  the  proportion  attacked  by  the  latter  insect  is  very 
variable,  though  sometimes  amounting  to  50  per  cent.  The  damage 
done  varies  and  the  numbers  of  the  beetles  seem  to  have  some  relation 
to  the  use  of  animal  manure.  Anomala  antiqua,  Gyll. ,  lives  in  vegetable 
rubbish  and  is  only  occasionally  harmful.  A,  ohsoleta,  BL,  also  lives 
in  vegetable  rubbish  and  is  of  little  importance  as  a  pest  of  sugar-cane. 
A,  pallida,  F.,  was  found  only  in  very  small  numbers.  The  larvae  of 
Aphodiv^  margineUus,  F.,  are  only  found  in  manure  and  vegetable 
rubbish  and  do  not  attack  living  plants.  Holotrichia  constrictor, 
Burm.,  is  not  common  and  probably  of  no  consequence  as  a  pest  of 
sugar-cane.  H.  hdleriy  Brsk.,  was  the  commonest  larva  found  in  the 
sugar  plantations  in  1914  ;  the  larvae  have  probably  been  confused 
previously  with  those  of  Apogonia  destructor.  Much  harm  was  done 
by  it  to  the  roots  of  various  cultivated  grasses.  H.  leucophthalma, 
Wied.,  is  probably  of  small  account  as  a  sugar-cane  pest.  The  bionomics 
of  Lepidiota  stigma,  F.,  and  Leucopholis  rorida,  F.,  are  also  dealt 
with  [see  this  Review,  Ser.  A,  iv,  p.  82].  Oryctes  rhinoceros,  L.,  in  cane 
plantations  is  always  found  among  rotting  leaves,  etc.,  and  apparently 
lives  its  whole  life  on  decaying  vegetable  matter  being  therefore 
harmless  to  sugar-cane.  Protaetiafusca,  Herbst,  also  lives  on  vegetable 
refuse,  and  so  far  as  is  known,  living  plants  are  not  attacked,  nor  can 
Xylotrupes  gideon,  L.,  be  regarded  as  a  pest  of  sugar-cane.  A  table 
is  given  at  the  end  of  the  paper  showing  the  characters  of  the  larvae  of 
each  of  the  16  species. 


PoETEREN  (N.  van).  De  "Roode  Worm  **  der  Frambozen,  Lampronia 
rubiella,  Bjerk.  [The  Red  Raspberry  Worm.  Lampronia  rubiella, 
Bjerk.] — Tijdschr,  Plantenziekten,  Wageningen,  xxi,  pts.  6-6, 1915, 
pp.  131-152,  2  plates.    [Received  2l8t  December  1915.] 

This  paper  describes  the  life-history  of,  and  the  nature  of  the 
damage  done  by,  Incurvaria  (Lampronia)  rubieUa,  Bjerk.,  in  Holland, 
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the  outbreak  of  which  has  already  been  described  [see  this  Review, 
Ser.  A,  iii,  p.  741].  This  pest  has  hitherto  been  regarded  as  only 
of  sporadic  occurrence  in  Holland,  but  inquiry  shows  that  it  is  far 
more  common  than  was  supposed  and  that  the  damage  done  is 
very  serious.  The  cocoons  of  Incurvaria  rubiella  are  stouter  than 
those  of  I,  capiteUa  and  the  caterpillars  leave  their  winter  quarters 
much  later.  In  1915  they  were  found  in  large  numbers  in  the 
first  week  of  April.  The  tops  of  the  canes  are  chiefly  attacked. 
In  1911,  at  Zundert,  the  crop  was  reduced  to  one-third,  and  in  other 
years  the  loss  has  been  still  greater.  The  pest  first  makes  its  appearance 
in  plantations  not  less  than  three  years  old  and  never  in  those  only 
two  years  old,  even  when  they  adjoin  older  plantations.  This  is 
probably  due  to  the  fact  that  the  young  canes  are  cut  down  to  within 
about  12  inches  of  the  ground,  and  these  bear  few  if  any  flowers  for 
the  moths  to  oviposit  in  until  the  second  year,  when  the  real  attack 
takes  place,  the  effect  of  which  begins  to  be  manifest  in  the  third  year. 
A  very  prickly  variety  of  raspberry  called  the  "  vroege  bruine  "  (early 
brown)  was  much  less  attacked  than  the  other  sorts,  but  no  such 
immunity  was  observed  in  the  ordinary  cultivated  varieties. 

Various  methods  of  control  are  discussed,  none  of  which  was 
completely  satisfactory.  A  thorough  spraying  with  8  per  cent, 
carbolineum,  so  that  much  of  the  liquid  ran  down  the  canes  into  the 
soil,  and  lightly  spraying  the  soil  between  the  plants  with  the  same 
solution,  were  the  most  effective ;  no  harm  resulted  to  the  plants  from 
this  heavy  dressing.  A  table  is  given  showing  the  results  of  various 
methods  of  control  and  the  weight  of  fruit  obtained  from  four  lots  of 
cane,  210  in  each.  The  canes  treated  with  carbolineimi  only  gave  the 
greatest  weight,  613  lb.,  the  imtreated  series  yielding  only  532  lb., 
which,  considering  the  difficulty  of  controlling  this  pest,  is  regarded  by 
the  author  as  a  fairly  satisfactory  result. 

PoETEREN  (N.  van).  De  Verordeningen  Nopens  de  Bestrijding  van  den 
Knopworm  en  de  Bessenspanrups  in  de  Gemeenten  Zwaag  en 
Blokker.  [The  regulations  compelling  the  control  of  Incurvaria 
capHella  and  Abraxas  grosstdariata  in  the  communes  of  Zwaag 
and  Blokker.] — Tijdschr,  Planienziekten,  Wageningen,  xxi,  1915, 
pp.  160-168*    [Received  21st  December  1915.] 

The  carbolineum  spray  recommended  against  Incurvaria  cajntdla 
[see  this  Review,  Ser.  A,  iii,  p.  643]  has  proved  very  satisfactory  and 
the  yield  has  greatly  increased  on  the  sprayed  bushes. 

As  the  fruit  gardens  in  the  Bangert  district  are  practically  con- 
tinuous, pombined  action  against  insect  pests  is  very  important,  and 
the  communal  Council  has  issued  an  order  of  which  the  following  are 
the  principal  provisions :  Every  occupier  of  land  on  which  red,  white 
or  black  currants  or  gooseberries  are  cultivated  is  required  to  notify 
the  burgomaster  of  the  area  imder  such  cultivation  before  1st  November 
in  each  year ;  the  carriage  of  any  plants  or  parts  of  plants  of  the  above 
into  or  out  of  the  district  after  1st  February,  without  permission  of 
the  burgomaster,  is  forbidden ;  any  attempt  to  evade  this  regulation 
to  be  punished  by  confiscation  and  destruction  of  the  plants;  the 
authorities  and  the  staff  of  the  phytopathological  service  to  have  free 
access  to  land  under  such  cultivation  at  all  times  between  simrise  and 
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sunset ;  all  cultivators  of  such  crops  must  carry  out  the  instructions 
issued  for  the  control  of  /.  capUeUa  and  Abraxas  grossulariata,  which 
will  be  published  on  1st  December  in  each  year ;  if  the  orders  are  not 
obeyed,  the  work  may  be  done  by  the  autKorities  and  charged  to  the 
owner ;  refusal  may  be  pimished  by  fine  or  imprisonment ;  the  details 
of  the  methods  to  be  used  will  be  published  at  least  a  month  before 
they  are  required  to  be  carried  out. 


Jbpson  (F.  p.).  Report  of  the  Bntomologlst.— Dep^.  Agric.y  Fiji,  Ann. 
Rept.for  the  year  1914,  Suva,  6th  May  1918,  pp.  17-27.  [Received 
7th  January  1916.] 

Bananas  in  Fiji  are  attacked  by  the  Coccids,  Aspidiotm  destructor, 
A.  aurantii,  A.  dictyospermi,  A.  cyanophyUi,  A.  eocdsus,  A,  transparens, 
A.  lataniae,  A.  palmae,  Hemichionaspis  aspidistrae,  and  H.  minor. 
The  scales  appear  to  be  less  abundant  during  the  summer  than  at  other 
times,  isolated  females  only  being  present.  Thorough  spraying  at 
this  time  should  prevent  these  bora  giving  rise  to  new  colonies. 
Bananas  from  scale-infested  districts  were  fiunigated  for  three  hours 
with  hydrocyanic  acid  gas  before  shipment  to  Australia.  The  scale- 
cides  in  common  use  in  Fiji  are  kerosene  emulsion  and  lime-sulphur 
wash.  Cosmopolites  sordidus  (banana  borer)  was  less  abundant  than 
in  previous  years,  especially  in  districts  in  which  predaceous  Histerid 
beetles  from  Java  {Plaesius  javanus)  had  been  established. 

Coconuts  on  Vitilevu  were  attacked  by  Levuana  iridescens  (coconut 
leaf-moth).  Preliminary  experiments  in  the  control  of  this  insect  ou 
mature  trees  showed  that  it  was  impossible  to  reach  the  top  of  the 
trees  with  ordinary  spraying  apparatus.  Young  trees  sprayed  with 
lead  arsenate  were  freed  from  the  larvae.  The  application  was 
repeated  five  weeks  later,  allowing  30  oz.  lead  arsenate  to  25  gals, 
water ;  each  tree  required  about  4  gals,  of  the  solution.  Attempts 
to  control  the  larvae  by  smoking  them  with  long  torches,  a  method 
adopted  in  Malaya,  were  unsuccessful.  A  fungus,  Botrytis  necans, 
which  destroys  the  larvae  of  Brachartona  catoxarUha  on  coconuts  in 
the  Straits  Settlements,  was  imported  from  Singapore  with  the  object 
of  testing  its  effect  on  L.  iridescens.  Trachycentra  sp.  (a  boring  moth) 
was  associated  with  a  certain  amount  of  damage  to  coconuts,  young 
trees  being  especially  subject  to  attack.  Larvae  were  found  in  the  heart 
leaves  and  in  the  bases  of  the  leaf-stalks  of  a  three-year-old  specimen. 
It  is  believed  that  the  death  of  many  trees  is  due  to  "bud-rot," 
bacterial  or  fungoid,  and  that  the  decomposed  heart  induces  ovipo- 
sition  by  flies  and  moths,  including  Trachycentra  sp.  Rhabdocnemis 
{Sphenophorus)  obscurus  (sugar-cane  borer)  caused  slight  damage  to 
young  trees  by  boring  into  the  woody  base  of  the  leaf-stalk.  This 
beetle  probably  never  attacks  healthy  trees  and  some  other  cause  of 
injury  must  be  sought  for.  If  affected  trees  show  no  hope  of  recovery, 
the  best  plan  is  to  burn  them.  This  beetle  is  primarily  a  sugar-cane 
pest  and  will  not  attack  coconut  if  sugar-cane  is  available,  rsevdo- 
coccus  pandani  was  observed  on  a  young  tree.  The  heart  leaves  were 
heavily  infested  and  gummed  together  by  excreta  and  honey-dew. 
The  insects  may  be  destroyed  by  placing  a  handful  of  salt  in  the  crown 
of  infested  trees,  or  by  pouring  in  salt  solution  or  sea-water. 
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Bubber  was  attacked  on  one  estate  by  AspidiotiLS  cyanophyUi, 
a  scale  which  also  injures  bananas,  guavas  and  palms.  This  insect 
should  be  sprayed,  as  soon  as  observed,  with  lime-sulphur,  kerosene 
emulsion  or  red  oil.  The  bark  of  young  trees  was  occasionally  damaged 
by  crickets.  These  can  be  destroyed  by  poisoned  baits  prepared 
according  to  the  following  formulae : — (1)  25  to  40  lb.  bran  or  pollard, 
1  lb.  Paris  green,  molasses  and  water  to  form  a  thick  mash  ;  (2)  finely 
chopped  grass,  1  lb.  sodium  arsenite,  7  lb.  molasses,  12  gals,  water. 

Pineapples  were  injured  by  a  small  species  of  rhinoceros  beetle 
and  by  an  imidentified  mealy-bug.  The  latter  was  destroyed  by 
fumigation  before  export.  Crickets  were  reported  on  Agave  rigida  var. 
sisalana  (sisal)  in  a  newly-planted  area,  where  shelter  was  afforded  by 
a  dense  crop  of  weeds.  Among  ornamental  plants,  an  Oreodoxa  regdlis 
(royal  palm),  which  had  died  of  "  bud-rot,"  was  found  to  harbour 
Dipterous  larvae  and  earwigs.  In  addition  to  the  Coccids  foimd  on 
bananas,  As'pidiotus  hartii  on  yams  and  Chionasjris  citri  on  oranges 
are  recorded. 

The  importation  of  vegetable  matter  from  certain  prescribed 
coimtries  is  forbidden  by  Proclamation  no.  24  of  1913,  to  |)revent  the 
introduction  of  Orydes  rhinoceros  (rhinoceros  beetle),  except  in  certain 
instances  where  special  permission  has  been  obtained  and  the  stock 
inspected  and  fumigated. 

Freeman  (W.  6.).  Report  on  Locusts  in  Venezuela. — B>iU.  Dept.  Agric., 
Trinidad  and  Tobago,  Port  of  Spain,  xiv,  no.  6, 1915,  pp.  191-194, 
5  plates. 

The  locust  found  in  Venezuela  at  the  end  of  May  1915  was  Schistocerca 
paranensis,  and  was  identical  with  that  occurring  in  Ciudad  Bolivar 
in  January  1915.  Cassia  occidentalis  (negro  coffee)  was  apparently  a 
favourite  food-plant.  A  plot  of  bananas  and  scattered  Erythrina  umbrosa 
(immortel  trees)  were  completely  defoliated ;  a  coconut  plantation 
was  also  badly  attacked,  while  in  an  adjoining  garden  young  beans 
were  destroyed,  though  tomatoes  were  almost  untouched.  Cacao  was 
injured  to  a  very  slight  degree.  Acrocomia  sderocarpa  (gru-gru  palm) 
and  Oreodoxa  oleraoea  (cabbage  palm)  were  slightly  attacked.  The 
locusts  were  most  active  in  the  afternoon  and  their  general  direction 
was  easterly  or  north-easterly  towards  Trinidad.  The  sea  and  contrary 
winds,  however,  have  up  to  the  present  proved  effective  obstacles 
against  an  invasion  of  Trinidad.  Nevertheless,  should  the  present 
swarm  be  succeeded  by  a  larger  generation,  the  likelihood  of  an 
invasion  of  Trinidad  will  be  greatly  increased. 

• 
Urich  (F.  W.).     Notes  on  the  South  American  migratory  Locust 
{Schistocerca  paranensis,   Burm.),   BuU,  Dept.  Agric^  Trinidad 
and  Tobago^  Port  of  Spain,  xiv,  no.  6,  1915,  pp.  194-197. 

The  habits  of  Schistocerca paranerms,  Burm.,  were  studied  at  Guiria» 
Venezuela,  during  August  1915.  The  swarms  were  small  and  isolated^ 
consisting  of  hoppers  in  the  last  instar,  and  it  was  estimated  that 
adoilts  would  appear  during  the  first  half  of  September.  The  hoppers 
were  very  active  in  the  sunshine,  and  at  night  congregated  on  the  tops 
of  low-growing  shrubs  and  trees.    The  rate  of  advance  in  search  of 
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food-plants  varied.  In  cacao  a  swarm  advanced  100  yards  in  half  an 
hour ;  other  swarms  under  observation  advanced  three-quarters  of  a 
mile  in  a  day.  In  the  Guarama  district  the  swarms  seemed  to  be 
travelling  in  a  westerly  direction.  Coffee  leaves  were  not  touched  and 
guinea  grass  was  only  injured  to  a  slight  extent.  After  maize,  bananas 
were  the  favourite  food-plant.  Other  plants  attacked  included  cacao, 
Hdiconia  sp.,  carat  palm,  gru-gru  palm,  castor  oil  plant,  nettle, 
cassava,  etc.  The  dense  tropical  growth  of  the  country,  with  the 
exception  of  a  few  small  open  savannahs  covered  with  grass,  appeared 
to  restrict  oviposition.  Suitable  breeding  grounds  were  small  and 
scattered,  resulting  in  the  small  isolated  swarms  found  all  over  the 
country.  No  natural  enemies  of  any  consequence  were  observed. 
The  following  is  a  sunmiary  of  the  developmental  stages: — ^Adults 
ovipositing,  1st  Jime ;  first  appearance  of  hoppers,  25th  June ;  first 
appearance  of  next  generation  of  adults,  29th  August.  So  far  as 
could  be  ascertained,  a  great  part  of  the  peninsula  forming  the  north- 
westerly border  of  the  Gulf  of  Paria  was  infested  by  isolated  swarms 
of  hoppers. 


RoRER  (J.  B.).  Report  on  the  Inoculation  of  Locusts  mithCoccobaciUus 
(wridiorum, — Bull.  Dept.  Agric.,  Trimdad  and  Tobago,  Port  of 
Spain,  xiv,  no.  6,  1915,  pp.  197-198. 

Inocidation  experiments  with  CoccobacUlus  acridiorum  against 
Schistocerca  paranensis  (Venezuelan  locust)  and  Tropidacris  dux  (giant 
locust)  showed  that  this  organism  is  virulent  for  both  these  insects, 
and  that  the  virulence  could  be  increased  by  passage  through  a 
series  of  them.  Pure  cultures  were  made  of  the  organism  for  use, 
should  occasion  arise. 


CoLLBNS  (A.  E.).  The  Hanurlal  Value  of  Locusts.— £uQ.  Dept.  Agric., 
Trinidad  and  Tobago,  Port  of  Spain,  xiv,  no.  6, 1915,  p.  199. 

Analyses  of  locusts  carried  out  in  Trinidad  showed  that  their  bodies 
are  rich  in  nitrogen.  In  dry  examples  of  Tropidacris  dux  a  total  of 
96*5  per  cent,  organic  matter  contained  11*30  per  cent,  nitrogen,  and 
in  the  case  of  Schistocerca  paranensis  96*45  per  cent,  organic  matter 
contained  12*18  per  cent,  nitrogen.  The  remaining  ash  was  made 
up  of  1*16  per  cent,  potash  and  1*63  per  cent,  phosphoric  anhydride 
in  T.  dux,  and  of  0*94  per  cent,  potash  and  1*44  per  cent,  phosphoric 
anhydride  in  S.  paranensis. 


Urich  (F.  W.).  Insects  affecting  the  Coconut  Palm  in  Trinidad. — 
BuU.  Dept.  Agric.,  Trinidad  and  Tobago,  Port  of  Spain,  xiv,  no.  6, 
1915,  pp.  200-203. 

Various  insects  attack  coconut  palms  in  Trinidad.  Rhynchophorus 
palmarum,  L.  (gru-gru  beetle)  is  attracted  to  trees  which  have  been 
woimded  or  are  suffering  from  fungoid  or  bacterial  disease.  The 
larvae  are  preyed  upon  by  the  larvae  of  an  Elaterid  and  a  Histerid. 
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Control  measures  include  the  tarring  of  wounds  and  the  burning  of 
cut  branches.  Rhina  barbirostris,  L.  (bearded  weevil)  attacks  unhealthy 
trees.  The  larvae  are  preyed  on  by  the  larvae  of  an  Elaterid  and 
parasitised  by  an  undetermined  Tachinid  fly.  Palms  which  have  been 
burnt  should  have  the  charred  parts  cut  out  and  should  then  be  treated 
with  crude  oil,  tar,  or  a  stiff  paste  of  white  lime  to  which  is  added  lead 
arsenate  paste  in  the  proportion  of  5  lb.  to  50  gals.  lime.  The  so-called 
flaming  of  trees  for  disease  should  be  discontinued.  Metamasiits 
hemipterus,  L.  (small  weevil  borer)  is  a  secondary  pest  generally 
associated  with  R.  palmarum,  and  has  the  same  natural  enemies. 
M.  obaoletua,  6yl.,  Xyleborus  qffmis,  Eich.,  and  X.  confusus,  Eich. 
(shot-hole  borers),  are  treated  in  the  same  way  as  R.  barbirostri^. 
Strategy  (doeus,  L.  (rhinoceros  beetle)  attacks  young  palms  by 
burrowing  into  the  stem  from  the  base  upwards.  The  larvae  are 
attacked  by  the  green  muscardine  fungus  and  by  Cordyceps  sp. 
Breeding  can  be  prevented  by  burning  rotting  stems.  Enema  eniymum, 
Chev.,  Phileurus  didymuSy  L.,  Passalus  interruptits,  L.,  and  Scalmus 
interstitiaUs,  Eich.,  are  also  recorded  pests. 

Brassdlis  sophorae,  L.  (coconut  butterfly)  may  become  a  serious 
pest  when  not  checked  by  natural  enemies.  The  latter  include  an 
undetermined  egg-parasite,  a  Tachinid  parasite  of  the  larva  and  a 
Chalcid  parasite  of  the  pupa.  The  insect  can  be  controlled  by  burning 
the  nests  of  the  larvae  and  by  sprajring  with  lead  arsenate  in  the 
proportion  of  4  lb.  to  60  gals,  water.  Castnia  lictis,  Drury  (giant  moth 
borer)  feeds  on  the  soft  tissues  of  the  developing  fronds.  Attacked 
leaves  usually  turn  yellow,  and  the  larvae,  which  are  found  at  the  base, 
can  be  cut  out  and  the  wound  treated  with  tar  or  crude  oil.  SUnna 
modesta,  Cram.,  Aviomeris  liberia,  Cram.,  Hesperus  sp.,  and  Tortrix  sp., 
occur  occasionally  on  the  coconut. 

The  scale-insect  Aspidiotus  destrador,  Sign.,  is  associated  with  the 
ant  Azteca  chartifex  and  may  cause  serious  injury  to  mature  trees. 
It  is  attacked  by  a  Hjrmenopterous  parasite  and  by  the  predaceous 
Coccinellids,  Azya  trinitcUis,  Mshl.,  and  CrypUygnatha  nodiceps, 
Mshl.  The  nests  of  the  ants  should  be  cut  oat  of  the  stem  and  the 
wounds  painted  with  crude  oil  or  tar.  The  scales  can  then  be  sprayed 
with  any  insecticide.  Icerya  montsemUensiSf  Biley  and  Howard 
(Montserrat  fluted  scale),  vinsonia  steUiferay  Westw.  (star  scale)> 
Pinruispis  buxi,  Bouch£  (long  scale),  Pseudococcus  nipae,  MsLsk.  (yellow 
mealy  bug),  have  also  been  met  with  on  coconuts.  The  last-named 
is  associated  with  an  ant,  Campanatus  sp. 

The  following  Aleurodids  occur  in  small  numbers : — Dialeurodicus 
pukherrimus,  Quaint,  and  Baker,  Dialeurodicm  sp.,  Aleurodicus  cocois, 
Chirtis,  A.  trinidadensiSy  Quaint,  and  Baker,  Alewrodes  sp.,  and  Para- 
leurodes  sp.  Hdiothrips  haemarrhoidaliSy  Bch.,  is  occasionally  found 
on  the  leaves.  The  leaf -cutting  ant,  AUa  cephalotes,  L.,  occasionally 
defoliates  young  plants  and  A,  octospinosay  Gunther,  removes  the  male 
flowers.  Evlermes  sp.  and  Calotermes  sp.  breed  in  decayed  portions 
of  the  trunk.  Tropidacris  dux,  L.  (giant  grasshopper)  has  been 
occasionally  recorded  on  coconut. 


95 

BiBT  (A.  6.).  The  Cultivation  of  Sugar-cane.  Dept.  Agric.,  Assam, 
Bull.  no.  1,  1915,  6  pp.    [Received  3rd  January  1916.] 

The  most  common  insect  pests  of  sugar-cane  in  Assam  recorded  in 
this  bulletin  are  two  species  of  moth-borers.  The  larvae,  hatching 
from  eggs  deposited  on  the  young  shoots,  bore  downwards  in  the  stem. 
Pupation  takes  place  outside  the  host  plant.  The  shoots  may  die 
as  the  result  of  attack  or  may  give  rise  to  new  lateral  branches.  Canes 
injured  by  borers  do  not  ripen  properly  and  contain  less  sugar  than 
healthy  plants.  The  numbers  of  the  insect  can  be  materially  lessened 
by  the  collection  of  egg-clusters  and  by  the  destruction  of  rubbish  after 
the  harvest. 

Summarising  Report  on  Locust  Work  for  the  Second  Quarter— April  1st 
to  June  80th  1915.— Agric.  BuU.,  Fed.  Malay  States,  Kuala 
Lumpur,  iv,  no.  1,  October  1915,  pp.  13-20,  2  tables.  [Received 
3rd  January  1916.] 

During  the  first  half  of  the  year  197  swarms  of  locusts  were  dealt 
with  in  Selangor  as  against  1,241  for  the  same  period  in  1914.  In 
the  Negri  Sembilan  an  increase  of  408  swarms  was  recorded,  which 
is  probably  due  to  an  extended  use  of  poison,  accompanied  by  improved 
efficiency,  rather  than  to  an  actual  increase  in  the  number  of  locusts 
present  in  the  State.  In  the  Negri  Sembilan  the  problem  of  exter- 
minating the  locusts  has  been  reduced  to  the  question  of  controlling 
the  hoppers  produced  in  large  numbers  in  the  lalang  lands  around 
Tampin.  The  destruction  of  the  swarms  prevented  the  locusts  from 
damaging  crops  during  the  first  half  of  the  year. 

DuTT  (H.  L.).  The  Campaign  against  Surface  Caterpillar  at  Holiameh 
in  1914-15  (Fifth  Report).— ^4^.  Jl,  Dept.  Agric.,  Bihar  and 
Orissa,  Patna,  iii,  no.  1,  April  1915,  pp.  1-14,  3  plates,  3  tables. 
[Received  7th  January  1916.] 

The  campaign  against  Agrotis  ypsihn  during  1914-15  was  conducted 
with  34  improved  traps  on  the  same  lines  as  in  previous  years.  The 
work  was  begun  at  the  end  of  August  under  normal  conditions,  the 
traps  being  placed  as  soon  as  the  flood  water  began  to  fall.  Sowing 
operations  were  completed  by  the  third  week  in  October.  The  reason 
was  characterised  by  an  abnormal  drought.  The  first  report  of  damage 
was  received  from  Daurapur  on  15th  October ;  injury  continued  up 
to  the  middle  of  November,  being  helped  by  the  weather  conditions 
which  considerably  weakened  the  crop.  The  area  damaged  was 
considerable,  but  in  view  of  the  drought  throughout  the  season,  the 
result  of  the  campaign  was  considered  satisfactory.  The  largest 
number  of  moths  was  caught  in  October,  after  which  there  was  ano&er 
rise  in  the  catches  in  November.  In  December  the  catches  continued 
low.  In  six  traps  left  after  4th  January  the  catches  increased  in 
February  and  declined  again  during  March,  when  the  experiments 
were  discontinued.  As  the  result  of  an  experiment  conducted  in 
October,  beer  was  substituted  for  alcohol  and  ethyl  acetate  in  the  bait 
liquid  and  later  was  replaced  by  country  liquor,  which  was  found  to  be 
equally  effective.  In  order  to  ensure  complete  success,  a  large  number 
of  traps  must  be  used,  so  that  the  whole  of  the  infested  area  may  be 
brought  under  control. 
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No  new  ligkt  has  been  thrown  on  the  question  of  aestivation.  The 
arguments  in  favour  of  the  theory  of  local  hibernation  are  as  follows : — 
(1)  The  fact  that  the  same  area  is  attacked  year  after  year  probably 
indicates  that  the  pest  is  of  local  origin  and  not  a  migrant.  (2)  The 
fact  that  in  a  fresh  area  the  attack  gradually  increases  in  extent  and 
intensity  year  by  year  seems  to  support  the  view  that  the  insect  is 
local.  Observations  tend  to  show  that  the  insect  may  at  first  migrate 
to  a  suitable  locality,  which  then  becomes  the  permanent  breeding 
ground,  the  progeny  of  the  first-comers  gradually  extending  to  a  wider 
tract  of  land.  (3)  The  first  catches  of  the  season  do  not  have  the 
appearance  of  having  travelled  a  long  distance.  (4)  A  distinct  interval 
occurs  between  broods  in  two  contiguous  tals  [see  this  Review^  Ser.  A, 
iii,  p.  320]. 

During  the  last  four  campaigns  a  gradual  increase  in  the  propor- 
tion of  males  to  females  has  been  noted.  Examination  of  moths 
for  egg-contents  showed  that  the  percentage  of  gravid  females 
full  oieggs  was  higher  in  the  first  few  months  than  in  December  or 
November.  It  would  appear  that  in  Agrotis  the  attraction  for  Andres 
Maire  traps  is  stronger  than  the  egg-laying  instinct.  This  fact  has  an 
important  bearing  on  the  successful  issue  of  the  campaign. 

DuTT  (H.  L.).  The  Soy  Bean  Stem-Borer.— ^l^nc.  JZ.,  Dept.  Agric, 
B%har  ami  Orissay  Patna^  iii,  no.  1,  April  1915,  pp.  52-56,  3  figs. 
[Received  7th  January  1916.] 

A  Cerambycid  beetle,  Nupserha  sp.,  has  caused  considerable  damage 
during  the  past  three  years  to  an  experimental  plot  of  soy  beans  at 
Sabour.  The  adult  insect  is  nocturnal  in  habit.  When  ovipositing, 
the  female  selects  a  young  green  shoot  which  it  girdles  at  two  points 
about  half  an  inch  apart  and  from  2  to  2|  inches  from  the  apex.  The 
eggs  are  laid  singly  in  the  pith  2  or  3  mm.  above  the  lower  girdle.  The 
buds  and  leaves  above  the  girdles  begin  to  droop  in  four  or  five  days 
and  finally  die.  The  incubation  period  is  nine  or  ten  days.  The  larva 
on  hatching  tunnels  along  the  pith,  generally  towards  the  main  stem. 
The  larval  stage  lasts  more  than  six  weeks,  pupation  taking  place  in  a 
cell  in  the  tunnel.  The  adult  emerges  in  about  eight  days  through  a 
hole  mac^e  in  the  stem.  The  larva  hibernates  inside  the  stem  of  the 
host  plant,  emergence  from  hibernation  probably  taking  place  after 
April.  Attack  is  first  noticed  in  the  field  in  May  or  June  on  self- 
sown  soy  bean  plants.  On  the  regoilar  crops,  injury  appears  in  July, 
when  the  plants  are  from  9  to  12  inches  high.  The  insect  is  active 
throughout  the  rains  until  harvest,  there  being  probably  three  broods 
annually.  In  controlling  the  insects,  affected  twigs  should  be  picked 
off  and  destroyed  within  two  or  three  days  of  egg-laying.  After  the 
harvest,  the  land  should  be  ploughed  and  the  dry  stubble  burnt  to 
kill  hibematic^  larvae.  Broken  branches  should  be  collected  from 
the  threshing  floor  and  burned. 

Brittain  (W.  H.).  The  Green  Apple  Bug  on  Apples  and  Pears.— 
Canadian  HorticuUyrist,  Peierboro,  (hU.^  xxiii,  no.  12,  December 
1915,  pp.  269-270,  4  figs. 

Lygus  invilt^  (false  tarnished  plant  bug)  is  distributed  throughout 
the  fruit-producing  centres  of  the  Annapolis  VaUey  of  Nova  Scotia. 
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So  far  as  can  be  determined,  the  insect  breeds  only  on  apple  and  pear. 
It  has  been  found  on  plum  in  the  adult  stage,  but  probably  does  not 
lay  eggs  on  this  plant.  The  eggs  are  laid  beneath  the  bark  of  the 
twigs  and  begin  to  hatch  a  few  days  before  the  blossoms  open.  The 
winged  insects  appear  from  31  to  34  days  after  hatching.  In  feeding, 
the  young  insects  prefer  the  young  leaves  of  apple  and  pear,  but  also 
puncture  the  twigs.  Later,  they  attack  the  blossoms  and  fruit 
exclusively.  Both  adults  and  young  are  very  active.  Injury  to  twigs 
results  in  the  exudation  of  gum  and  the  later  development  of  a  lump 
at  the  point  of  puncture,  accompanied  in  severe  cases  by  a  cracking 
of  the  bark.  The  flowers  usually  dry  up  and  fall  to  the  ground.  Injury 
to  fruit  results  in  distortion  and  hinders  development.  Pears  show 
characteristic  corky  scars  at  the  point  of  puncture.  In  plums,  the 
seat  of  injury  is  usually  at  the  extremity  of  the  fruit  further  from  the 
stalk  and  leads  to  the  exudation  of  gum.  Certain  varieties  of  fruit  are 
more  susceptible  to  attack  than  others,  and  there  is  a  tendency  in 
an  orchard  for  the  insect  to  spread  from  the  more  susceptible  to  the 
less  susceptible  varieties.  The  most  suitable  conditions  for  increase 
are  shady  orchards  with  closely  planted  trees  and  a  certain  amount 
of  herbage  on  the  ground.  Experiments  have  shown  that  insects 
which  fall  to  the  ground  are  capable  of  feeding  and  developing  on 
timothy,  red  clover,  couch  grass,  dandelion,  etc.  Remedial  measures 
suggested  are : — (1)  spraying  with  Blackleaf  40,  1  pt.  to  100  gals, 
water,  just  before  and  after  the  blossoms  fall,  and  again  five  days  later  ; 
(2)  banding  the  trees  with  tanglefoot;  (3)  clean  cultivation;  and 
(4)  thorough  pruning  and  thinning  out  of  trees. 


Gibson  (A.).  Common  Vegetable  Crop  Inseets  and  their  Control. — 
Canadian  Horticulturist,  Peterboro,  OtU.,  xxiii,  no.  12,  December 
1915,  pp.  271-272. 

Poisoned  bran  mash  is  recommended  for  use  against  cutworms, 
20  lb.  bran  being  enough  for  3  acres.  The  bait  shoTild  be  scattered  in 
the  early  evening.  The  importance  of  keeping  down  weeds  in  which 
the  larvae  may  hibernate  is  emphasised.  Experiments  recently 
conducted  to  find  a  spray  to  kill  the  onion  maggot  fly  [Hylemyia 
antiqtui]  showed  that  sodium  arsenite,  5  grains  in  1  gal.  water,  mixed 
with  1  pt.  molasses,  is  effective.  Applications  of  white  hellebore, 
2  ozs.  in  1  gal.  water,  pyrethrum  powder  or  mixtures  containing  borax, 
are  also  eiiective  in  destroying  the  eggs  and  yoimg  larvae.  Land  in 
which  white  grubs  [Lachnostema]  are  present  should  be  ploughed  as 
soon  after  the  mid(Ue  of  July  as  is  practicable. 


Caesar  (L.).  Poison  Sprays  and  Pobon  Baits  in  their  Relation  to  Bees. 
— Canadian  Horiictdttmst,  PeterbarOy  Ont.,  xxiii,  no.  12,  December 
1915,  pp.  275  and  278, 1  fig. 

In  the  opinion  of  the  author,  nearly  all  the  recorded  cases  of 
]>oisoning  of  bees  are  due  to  the  sprajring  of  fruit  trees  with  a  poisonous 
solution  while  they  are  in  full  bloom.  Sweetened  arsenical  sprays 
are  used  against  two  species  of  cherry  fruit  flies  and  against  apple 
maggot  [Rhagoleiis  pomaneUa].    For  the  fruit  flies,  two  applications  are 
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made,  the  first  when  the  flowers  are  beginning  to  show  pink,  the  second 
two  weeks  later.  For  the  apple  maggot,  three  applications  are  made 
if  the  season  is  wet,  and  two  if  it  is  (ky,  the  first  being  made  in  July, 
the  second  early  in  August.  Cherries  and  apples  are  not  sprayed  when 
nearly  ripe.  Where  molasses  has  been  added  to  the  poison,  no  injury 
to  bees  has  been  recorded,  although  the  insects  have  been  attracted 
in  certain  cases  in  which  sugar  has  been  used.  The  Kansas  remedy 
for  cutworms  and  grasshoppers  has  been  shown  to  have  no  attraction 
for  bees. 

Tower  (D.  6.).  Biology  of  Apanteles  militaris. — Jl.  Agric.  Research, 
Washington,  D.C.,  v,  no.  12,  20th  December  1915,  pp.  495-507, 
1  fig.,  1  plate. 

A  study  of  the  life-history  of  Apanteles  militaris,  Walsh,  a  Braconid 
parasite  of  Cirphis  {HdiophUa)  unipuncta,  Haw.  (army  worm),  was 
carried  out  by  the  author  at  La  Fayette,  Ind.,  beginning  in  September 
1914.  The  average  duration  of  the  e^-stage  was  5|  days,  and  that 
of  the  three  larval  instars  about  11  days.  The  larva  emerged  from 
the  host  at  the  termination  of  the  second  moult.  The  pupal  period, 
which  is  passed  in  a  cocoon,  averaged  9  days,  the  total  length  of  the 
life-cycle  in  September  and  October  averaging  25  days.  The 
ovipositions  in  the  larvae  of  the  host  in  the  third  stage  were  the  most 
successful.  In  the  laboratory  from  8  to  72  eggs  were  deposited  in 
one  oviposition  of  less  than  one  second,  and  in  one  case  of  four 
ovipositions  210  eggs  were  deposited  in  the  same  host.  The  parasitic 
larvae  usually  emerged  after  the  host  larva  was  full  grown.  Unfertilised 
eggs  gave  rise  to  males.  Attempts  to  induce  the  parasite  to  winter 
in  the  cocoon  were  unsuccessful,  though  at  Nashville,  Tenn.,  it  was 
found  by  Mr.  G.  G.  Ainslie  that  C.  unipuncta  passed  the  winter  in  the 
immature  larval  stage,  and  that  when  the  specimens  under  observation 
were  parasitised  in  the  autumn,  the  parasites  completed  their  growth 
and  emerged  in  the  spring.  In  Canada  C.  unipuncta  also  hibernates 
in  the  larval  stage.  It  is  suggested  that  in  the  north  the  parasites 
winter  as  partly  developed  forms  in  immature  larvae,  while  in  the 
south  they  probably  winter  in  the  cocoon. 

Parrott  (P.  J.)  k  Fulton  (B.  B.).  Cherry  and  Hawthorn  Sawfly 
Leaf*Miner. — JL  Agric.  Research,  Washington,  D.C.,  v,  no.  12, 
20th  December  1915,  pp,  519-528,  1  plate. 

As  a  cherry  pest,  Profenusa  ccllaris,  a  sawfly  leaf-miner,  is  known 
to  occur  in  orchards  of  English  Morello  cherry  about  Geneva  in 
western  New  York  and  at  Germantown  in  the  Hudson  Valley.  As 
these  two  districts  are  widely  separated,  this  pest  probably  also  occurs 
in  other  localities  in  which  sour  cherries  are  extensively  grown.  It  is 
not  known  to  occur  as  a  cherry  pest  outside  the  State  of  New  York, 
but  injury  to  hawthorn  by  this  insect  has  been  recorded  from  various 
localities  in  New  York  State  and  from  Boston,  Mass.  The  attack  of 
the  sawfly  larva  begins  on  the  edge  of  the  leaf  toward  the  stem  and 
continues  towards  the  apex.  When  this  is  reached,  the  direction  of 
the  tunnel  is  reversed.  Usually  from  one-quarter  to  one-half  of  the 
total  leaf  area  is  destroyed.  The  principal  damage  occurs  during  the 
last  week  in  May  and  the  beginning  of  June.   The  leaves  moat  seriously 
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injured  drop  to  the  ground.  The  destructive  power  of  the  insect  is 
mainly  directed  to  leaves  which  unfold  with  the  bursting  of  the  buds. 
Hawthorns  are  subject  to  more  severe  attacks  than  cherries,  and  in 
some  seasons  almost  every  leaf  may  be  injured. 

Adults  begin  to  appear  when  the  first  leaf-clusters  are  unfolding. 
From  puparia  obtained  from  the  soil  beneath  cherry  trees  on  18th 
April,  adults  emerged  between  28th  April  and  2nd  May.  The  latest 
date  of  emergence  recorded  in  1913  was  19th  May.  Pairing  takes 
place  within  24  hours  after  emergence.  In  the  orchard  egss  were 
observed  on  7th  May.  The  majority  were  found  a  short  aistance 
from  the  base  of  the  leaf,  in  contact  with  the  lower  epidermis,  from 
one  to  five  ^gs  being  found  on  a  single  leaf.  During  1913,  larvae  were 
first  observed  on  24th  May.  In  the  insectary  the  period  of  incubation 
was  8  days,  but  under  field  conditions  would  probably  be  longer.  When 
mature,  the  larva  emerges  from  the  leaf  through  the  upper  epidermis, 
and  pupates  in  the  soil.  In  1912  about  50  per  cent,  of  the  larvae  had 
abandoned  the  mines  by  10th  June.  The  pupa  begins  to  form  in  the 
autumn  and  transformation  is  completed  in  the  spring. 

The  eggs  of  P.  coUaris  are  parasitised  to  a  considerable  degree  by  a 
Chalcid,  Trichogramma  minutum,  Riley.  In  1915  parasitism  ranged 
from  40  to  90  per  cent,  on  individual  trees.  On  2nd  June  1915,  the 
parasites  were  all  in  the  larval  state  ;  on  5th  June,  about  50  per  cent, 
were  in  the  pupal  stage  ;  on  9th  June,  the  first  adult  appeared.  An 
Ichneumon,  Pezoporus  tenthredinarum,  has  also  been  reared  from 
P.  coUaris. 

The  most  effective  method  of  control  of  this  leaf -miner  is  the  picking 
of  affected  leaves,  combined  with  the  destruction  of  wild  hawthorns 
in  the  immediate  vicinity  of  a  cherry  orchard.  Since  it  is  the  normal 
habit  of  the  larvae  of  this  sawfly  to  live  in  earth  cells  for  the  greater 
portion  of  the  life-cycle  of  the  species,  measures  such  as  autumn  or 
early  spring  ploughing  or  cultivation  are  recommended.  For  the 
protection  of  decorative  hawthorns,  they  should  be  sprayed  with 
nicotine  solution,  1  pt.  nicotine  (40  per  cent.)  to  100  gals,  water,  to 
which  are  added  4  lb.  soap.  The  liquid  should  be  applied  when  the 
insects  first  begin  to  mine  the  leaves. 

de  JoANNis  (J.).  Observations  sur  le  Carpocapsa  des  chfttaignes 
(Lep.).  [Observations  on  the  Carpocapsa  of  chestnuts.] — BuU.  Soc. 
Enlom.  France,  Paris,  no.  17,  10th  November  1915,  pp.  271-276, 
1  fig.    [Received  3rd  January  1916.] 

Early  in  October  1914,  chestnuts  were  found  to  be  infested  with 
what  is  believed  to  be  Cydia  (Carpocapsa)  splendana,  Hb.  Infestation 
is  characterised  by  deformation  of  the  nuts.  Adults  emerged  in  July 
from  chestnuts  collected  in  the  previous  October. 

Paoli  (G.).  Contribute  aila  conoscenza  dalle  Cocciniglie  della 
Sardegna.  [A  contribution  to  the  knowledge  of  Sardinian 
Coccids.] — Separate,  dated  30th  November  1915,  from  Redia, 
Florence,  xi,  pp.  239-268,  23  figs. 

This  paper  records  47  species  of  Coccids  from  Sardinia,  of  which 
two  are  described  as  new,  viz  : — Micrococcus  ovifoimis  from  the  nes^ 
of  Messor  barbarus,  L.,  and  Eiilecanium  (Lecanium)  ficinum  on  tU^^ 
bark  of  Ficus  carica. 
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Destrucci6n  de  Plagas.  [Pest  destruction]. — Bol.  MinisL  Agric., 
Buenos  Aires,  xix,  nos.  8-9,  August-September  1915,  pp.  523-525. 
[Received  5th  «Tanuary  1916.] 

In  the  Argentine,  91,581  ants'  nests  and  14,959  kilos  of  bagworms 
were  destroyed  in  June  1915,  and  115,333  ants'  nests  and  22,173  kilos 
of  bagworms  in  July.  The  inspection  measures  against  Aulacasjns 
-peniagona  showed  that  the  nimiber  of  infested  plants  was  192,265. 
In  August,  113,240  kilos  of  winged  locusts  were  destroyed. 


Luna  (F.).  Experiencias  sobre  resistencia  del  manzano  a  la  desinfee* 
ci6n  per  el  icldo  cianhfdrlco.  [Experiments  on  the  resistance  of 
the  apple  to  disinfection  by  hydrocyanic  acid  gas.] — Bol,  MinisL 
Agric.y  Buenos  Aires,  xix,  nos.  8-9,  August-September  1915, 
pp.  557-568,  11  figs,    [Received  5th  January  1916.] 

Since  1913  the  Sanitary  Office  for  Imported  Plants  and  Seeds  has 
possessed  three  ferro-concrete  fumigation  chambers,  and  the  present 
experiments  were  made  in  them.  For  deciduous  plants  the  following 
formula  was  used :  Water,  four  parts  by  weight ;  sulphuric  acid, 
two  parts,  and  potassium  cyanide  (98%— 99%  pure),  one  part.  About 
half  an  oimce  of  cyanide  was  used  per  40  cubic  feet.  This  dose  was 
halved  for  non-deciduous  plants  and  an  even  weaker  one  was  used  for 
very  tender  ornamental  growths.  The  plants  were  taken  up,  fumi- 
gated and  then  re-planted  in  a  different  spot.  It  was  foimd  that 
apples,  pears  and  quinces  may  be  fumigated  with  maximum  doses  of 
hydrocyanic  acid  gas,  and  though  they  suffer  from  the  necessary 
transplanting,  the  effect  of  the  gas  is  nil  as  regards  subsequent  flowering 
and  fruit-bearing. 

Ohilabert  (J.  B.).  InstruccI6nes  para  eombatlr  la  langosta.  [Instruc- 
tions for  controlling  locusts.] — Bol.  Dept.  Nacional  FomerUo, 
Asuncion,  Paraguay,  ii,  nos.  8-9,  Januaiy-Jime  1915,  pp.  61-66. 
[Received  7th  January  1916.] 

This  paper  gives  instructions  for  dealing  with  an  invasion  of  locusts. 
The  plan  of  operations  is  outlined  and  a  number  of  the  usual  control 
methods  are  enumerated. 

Oaldas  (D.).  Un  acarina  paraslto  da  batata.  [An  Acarine  parasite 
of  the  potato.] — Chacaras  e  Quintaes,  S.  Paulo,  xii,  no.  6,  15th 
December  1915,  p.  434,  1  fig. 

At  Bahia  the  Early  Rose  variety  of  potato  was  f  oimd  to  be  attacked 
by  the  mite,  Tetranyckus  bimactdatus,  Harvey.  Spraying  with  lime- 
sulphur  is  the  control  advised. 

Laines  (M.).  The  most  effective  scientific  means  of  combating  the 
grasshopper. — Revista  Economica,  Tegucigalpa,  Honduras,  v,  no.  5, 
November  1915,  pp.  268-270.    [Received  20th  January  1916.] 

:  This  paper  deals  with  the  culture  of  CoccobacUltis  acridiorum, 
<rH6relle,  the  exaltation  of  its  virulence,  and  the  preparation  of 
'bouillon  for  spraying  areas  invaded  by  grasshoppers.    The  bouillon 
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is  prepared  as  follows :  A  pound  of  beef  is  macerated  for  24  hours  in 
1 J  pint  of  water ;  3  per  cent,  of  peptone  and  5  per  cent,  of  sodium 
chloride  are  then  added.  The  liquid  is  then  filtered,  rendered  alkaline 
and  sterilised.  Twelve  hours  after  the  bouillon  has  been  infected, 
the  presence  of  the  CoccobaciUus  in  the  bouillon  should  be  verified 
and  some  of  it  taken  up  into  a  sterilised  hypodermic  syringe  and 
one  drop  injected  into  a  grasshopper.  This  is  done  with  forty  or  fifty 
individuals,  which  are  then  shut  up  in  a  wire  cage  with  sufficient  food. 
Death  occurs  within  thirty  hours,  but  the  dead  bodies  of  individuals 
which  have  died  in  a  shorter  time  than  fifteen  hours  should  be  removed 
from  the  cage,  so  that  only  those  which  succumb  in  from  fifteen  to 
thirty  hours  remain.  The  abdominal  substance  which  is  extracted 
from  them  should  show  a  dark  coloration  and  will  be  used  to  inject 
another  lot  of  forty  or  fifty  grasshoppers,  after  diluting  it  with  sterilised 
water.  It  should  be  examined  under  the  microscope  for  the  presence 
of  the  coccobacillus  and  a  special  cultivation  should  be  made  in 
in  agar-agar,  consisting  of  bouillon,  1,000  grammes;  agar-agar, 
3  grammes.  These  operations  of  infecting  various  series  of  grass- 
hoppers should  be  continued  till  the  virulent  exaltation  of  the 
coccobacillus  is  obtained ;  the  abdominal  substance  of  the  grass- 
hoppers of  the  last  series  is  then  taken  and  diluted  with  sterilised 
water.  After  two  cultivations  in  agar-agar,  the  coccobacillus  is  ready 
for  introduction  into  the  bouillon  used  for  spraying,  which  consists 
of: — Water,  1,000 grammes;  peptone, 30;  gelatine,  25;  glucose, 5;  and 
sodium  chloride,  5.  This  bouillon  should  be  sprayed  at  fixed  times 
in  the  invaded  areas. 


Zhitkov  (6r.).  0  pedyiibTarax-b  HCKyccTBeHHaro  oSiitceHin  Bupy- 
Soirb  B-b  OaiueBCKOM'b  OnuTHon-b  JltcHHsecTBt  nocnt  BpeneH- 
Haro,  npeABapNTenbHaro  cenbCKO-xoafiiicTBeHHaro  noiibsoBaHin. 

[On  the  results  of  afforestation  of  clearings  in  the  Fashtchev 
Experimental  Forests  after  temporary  agricultural  use.]  — 
«J1tCHafl  HfNaHb  H  X08fliiCTB0.»  [Forestry  Life  and  Economy], 
Tambov,  iv,  no.  6, 1915,  pp.  6-12. 

The  utilisation  of  clearings  for  agricultural  purposes  before  re- 
afforestation is  useful  in  many  respects ;  it  clears  the  soil  of  weeds, 
renders  it  friable,  thus  assisting  the  accumulation  of  moisture,  and 
causes  a  decrease  in  the  numbers  of  the  larvae  of  Melolontha,  Obser- 
vations in  this  forest  during  recent  years  have  shown  that  from  June 
to  August  the  larvae,  particularly  those  of  the  first  year,  live  at  a  depth 
of  about  i  inches,  and  are  thus  readily  brought  to  the  surface  by  the 
plough.  In  many  experiments,  larvae  subjected  for  from  10  to  15 
minutes  to  the  effect  of  sunlight  were  not  able  to  work  their  way  back 
into  the  soil,  even  under  the  most  favourable  conditions  for  this  process. 
Thus  the  agricultural  use  of  clearings  may  be  of  considerable  import- 
ance in  the  control  of  these  pests,  and  the  cost  of  this  measure  is  usually 
more  than  covered  by  the  profits  from  the  crops  obtained. 
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Eyiatkovsky  (S.  I.).    AoKnaA'b  o  pesynbTaTax'b  MCKyecTBeHHaro 
oSiitceH'm   BbipySoiTb  nocni  cejibCKO-xosniiCTBeHrfaro  nonbao- 

eaHill  B-b  JleSeflflHCKOM-b  ntCHHSeCTBt.  [Report  on  the  results 
of  the  afEorestation  of  clearings  after  their  agricultural  use  in 
the  Lebedjansk   Forests.]— icJItCHafl    }KH3Hb  H  X08lliiCTB0.)» 

[Forestry  Life  and  Economy],  Tambov,  iv,  no.  6,  1915,  pp.  13-16. 

Some  clearings  in  this  forest  were  under  agricultural  cultivation  for 
six  years  (1907-1914)  and  in  1914  and  1915  they  were  replanted  with 
pine-trees.  The  number  of  larvae  of  Melolontha  remaining  in  the  soil 
appears  to  have  decreased  considerably  and  the  loss  to  the  seedlings 
irom  them  amoimted  to  only  about  2  per  cent.  The  clearings  in 
•question  were  made  in  1890,  and  up  till  1906  all  attempts  to  re-afforest 
them  proved  fruitless. 


TpyAbi  A^flTaro  coBtiuaHin  arpoHOMOB-b  npH  EKarepHHOoiiaBCKOii 
rySepHCKoR  SeMCKoil  Ynpaat  4-ro  OKTiiSpii  1915  roAa.  [Proceed- 
ings of  the  10th  Conference  of  Agronomists  with  the  Executive 
of  the  Zemstvo  of  the  govt,  of  Ekaterinoslav,  on  the  17th  October 
1915. — ^Published  by  the  Zemstvo  of  the  govt,  of  Ekaterinocdav], 
Ekaterinoslav,  1915,  59  pp. 


The  two  following  papers  on  Entomology  were  read  and  discussed 
at  the  Conference : — 

<1).  VrrKovsKY  (N.  N.).    BpeAHTeiiH  nyKN  H  aepna  B-b  EKarepHHo- 
cnaBCKoR  rySepH'm  no  HaSiiioAeHiflM'b  reKyiMaro  roAa.    [Pests 

of  grain  and  flour  in  the  govt,  of  Ekaterinoslav,  as  observed  in 
the  current  year],  pp.  44-55. 

The  following  insect  pests  were  observed  in  the  grain  stores  during 
1914::— Calandra granaria,  L.,  Tenebrio molitor,  L.,  Tribolium confusum, 
Duv.,  Silvanus  surinamensis,  L.,  Laemophloeus  testaceus,  L.,  Tene- 
brioides  maurUaniaus,  L.,  Ephestia  kiihnieUay  Zell.,  Plodia  inter- 
puncteUa,  Hb.,  and  Pyralis  farinalis,  L.  The  most  injurious  were 
C  granaria  and  E,  kOhnieUa,  The  former  attacked  wheat,  rye  and 
barley,  especially  the  last-named.  In  grain  stored  in  sacks  only  a 
portion  of  the  weevils  are  able  to  escape  and  return  again,  a  great  many 
of  them  perishing  in  the  sacking.  In  grain  stored  in  bulk  they  do  not 
penetrate  deeper  than  about  2|  feet,  owing  to  the  pressure  at  greater 
depths.  A  striking  illustration  of  this  was  observed  in  one  warehouse 
where  a  quantity  of  barley  which  had  been  stored  for  12  years  showed 
no  signs  of  injury  lower  than  2i  feet,  while  the  upper  strata  were  full 
of  various  insects,  including  C.  granaria.  Although  this  last  fact 
tends  to  decrease  the  rates  of  possible  damage  given  by  A.  I.  Strachov- 
Koltchin  [see  this  Review,  Series  A,  iii,  p.  488],  C.  granaria  is  a  serious 
pest  and,  owing  to  the  present  scarcity  of  carbon  bisulphide  in  Russia, 
preventive  remedies  must  be  widely  applied.  Grain  containing  more 
than  13i  per  cent,  of  moisture  should  not  be  accepted,  and  all  grain 
should  be  stored  in  closed  warehouses  which  can  be  frequently 
ventilated. 
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Ephestia  kiihnieUay  ZelL,  about  which  little  has  been  published  in 
the  Russian  language,  does  great  damage  to  flour.  It  is  a  common 
insect  in  mills,  where,  owing  to  the  high  temperature,  the  hibernating 
females  occur  throughout  the  winter.  According  to  the  statements 
of  millers,  their  numbers  are  so  great  that  their  webs  frequently 
obstruct  the  free  passage  of  the  flour  through  the  hoppers  and  it 
becomes  necessary  to  take  the  hoppers  to  pieces  and  clean  them,  while 
the  workmen  are  able  to  earn  a  fair  income  by  selling  the  caterpillars 
at  4s.  per  lb.  as  food  for  cage-birds.  In  unheated  mills,  the  adults 
of  the  first  generation  appear  in  May  and  the  second  in  August.  It  is 
probable  that  there  is  a  partial  third  generation,  which  however 
perishes  in  cold  stores  and  premises,  the  usual  hibernating  stage 
there  being  that  of  caterpillar  and  egg.  A  parasite,  not  yet  identified, 
has  been  observed  to  destroy  large  numbers  of  the  caterpillars  in 
August  and  September.  The  only  practical  remedy,  other  than 
fumigation  with  carbon  bisulphide,  consists  of  passing  the  flour 
through  sieves,  whenf  the  first  cold  sets  in,  and  removing  it  imme- 
diately afterwards  from  the  mill  storehouses. 


(2).  AvERiN  (V.  Gr.).  KpaTKiii  CBtAtHiii  oS-b  anSapHon-b  AOiiroHOCNKt 

H  Mtpax'b  6opb6bl   Cb  HHM'b.     [A  short  account   of   Calandra 
graruiria  and  its  control],  pp.  56-59. 

The  paper  gives  a  summary  of  the  life-history  and  control  of  Calandra 
granariay  L.,  and  also  a  list  of  12  papers  on  it  by  various  authors,  of 
which  several  have  already  been  dealt  with  [see  this  Review,  Series  A, 
ii,  pp.  39,  213,  502 ;  A,  iii,  pp.  487  and  A,  iv,  22].  The  necessity  of 
beginning  experiments  on  control  by  means  of  hydrocyanic  acid  gas  is 
urged,  and  a  resolution  to  that  effect  was  passed  by  the  Conference. 


KuLAoiN(Prof.N.  M.).  HactKOMUfl ,  BpeAHUfl  win  noiieebix-b  KynbTyp- 
Huxi  pacTeHiR  B-b  EeponeRcKOil  PocciN  B-b  1914  roAy.    [Insects 

injurious  to  cultivated  field-plants  in  European  Russia  in  1914.] 

— « MsBtcTifl    MocKOBCKaro  SHTOMOiiorHHecKaro    06iMecTBa.» 

[Bulletins  of  the  Moscow  Entomological  Society,  (Societa  Entomo- 
logica  Mosquensis)],  Moscow,  vol.  i,  28th  November  1915, 
pp.  136-161.    [Received  27th  January  1915.] 

This  tabulated  snmmarj^,  which  is  compiled  from  the  district 
reports,  includes  the  foUowmg  insect  pests : — 

Coleoptera:  Zabrus  blaptoides,  Dej.  (wheat),  Z.  tendmoides, 
Goeze  (wheat),  Ophonus  calceatus,  Duft.  (Italian  millet),  Blitophaga 
undata,  Mlill.  (barley  and  wheat),  Meligethes  aeneus,  F.  (wheat,  rape, 
Salix,  CaUha  and  Viola),  Omophlus  lepturoides,  F.  (rye),  Podmta 
nigrita,  F.,  Opatrum  sabuhsum,  L.,  Gonocephalum  jmsiUum,  F., 
Crioceris  merdigera,  L.  (asparagus  and  onions),  Lema  mdanopa,  L., 
Chaetocnema  hortensis,  GeofEr.,  PsyUiodes  atteniuUa,  Koch  (hemp), 
P.  luteola,  MiilL,  HaUica  euphorlme,  F.,  H,  oleracea,  L.,  Cassida 
nebuhsa,  L.,  Brudius  pisorum,  L.  (pisi),  Otiorrhynchus  ligustid,  L., 
Sitones  lineatus,  L.,  Baris  chhris,  F.,  Apian  pomonae,  F.  (pears  and 
vetches).  A,  craccae,  L.,  (vetches  and  oats),  Melolontha  melolontha,  L. 
(winter    crops),    Anisoplia   austriaca,   Hbst.,    A,   crucifera,    Hbst., 
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A.  segetum,  Hbst.,  A.  cyathigeray  Scop.,  A.  agnata,  Reitt.,  A.  farraria, 
Er.,  Ejyicometis  hirta,  Pod.  (rye),  Oxythyreafunesta,  Pod.  (wheat),  and 
Pentodon  idiota,  Hbst. 

Lepidoptera:  Ochsenheimeria  tawdla,  SchifE.,  Talis  quercetlay 
Schi£E.,  Phlyctaenodes  sticticalis,  L.,  Pyrausta  nvbUaUs,  Hb.  (hemp, 
millet,  maize,  inustard  and  sunflower),  Acronycta  rumiciSy  L.,  Phyto- 
metra  {Plusia)  gamma,  L.,  Trachea  (Hadena)  basilinea,  F.,  Hydroeda 
niditans,  Bkh.,  Oria  (Tapinostola)  miisculosa,  Hb.,  Euxoa  trUiciy  L. 
(winter-sown  crops),  E,  segetum,  Schitt,,  FeUia  exdamatianiSy  Schifi., 
and  Episilia  {Agrotis)  simulans,  Hiifn. 

Hymenoptera :  Cejihus  pygmaeuSy  L.,  Aihalia  colibriy  Christ. 
(spinarum,  F.),  and  Bruchophagus  gibbus,  Boh.  (seed-clover). 

Diptera :  Hylemyia  (Leptohylemyia)  coarctatay  Fall.,  Opomyza 
(Agromyza)  florum,  F.,  Oscindla  frit,  L.,  Chhrops  taeniopuSy  Meig., 
Mayetiola  (Ceddomyia)  destructor,  Say,  and  Lasioptera  cerealis,  Lind. 
(rye  and  barley). 

Rhynchota :  Aelia  acuminata,  L.,  Eurygaster  maura,  L.,  E.  irUeg- 
riceps,  Put.,  Trigonotylits  ruficornis,  Geof.,  Addphocoris  lineolatus, 
Goeze,  Macrosiphum  granarium,  Kirby,  Pentaphis  trivialis,  Pass., 
Toxoptera  graminum,  Rond.,  Tetraneura  rubra,  Sich.,  and  Brachycolus 
noxim,  Mordw. 

Orthoptera :  Locusta  (Pachpylus)  migratoria,  L.,  L.  danica,  L., 
and  CaUiptamus  italicus,  L. 

Thysanoptera :  Anthothrips  aculeaJtus,  F.,  Haplothrips  tritid,  Kurd., 
Stenothrips  graminum,  Uzel,  and  other  species  of  thrips. 

Separate  lists  of  pests  of  beet  [see  this  Review,  Series  A,  iii,  p.  541]  and 
of  mustard  [see  this  Review,  Series  A,  iii,  p.  398]  are  also  given.  A 
list  of  reports  dealing  with  insect  pests  in  1914  is  appended,  the 
majority  of  which  have  already  been  abstracted  [see  this  Review, 
Series  A,  ii,  p.  712,  iii,  41,  93,  98  (two  papers),  105,  203,  309,  339,  395, 
398  (two  papers),  442,  479,  541,  600,  634,  638,  641,  642  and  700]. 

RossKov  (K.  N.).    EaSoHKa  EonpuujHHiia  n  hobuR  000006^  6opb6u 

Cb  HeR.  [Aporia  craiaegi,  L.,  and  a  new  method  of  controlling  it.] 
—  <c3aiUHTapaCTeHiil  orb  BpeAHTeiieil.)»  [Protection  of  plants 
from  pests],  no.  5  (27),  Supplement  to  «  JIloSHTeilb  npHpOAbl.)» 
[Friend  of  Nature],  Petrograd,  1915,  18  pp.,  5  figs,  2  plates. 

The  author  advises  that  remedies  against  Aporia  crataegi  should  be 
directed  against  the  adults  rather  than  against  the  early  stages,  as 
these  frequently  involve  the  destruction  of  their  parasites.  The  food- 
plants  of  this  pest  include  many  fruit  and  forest  trees,  such  as  plum, 
cherry,  apple,  pear,  apricot,  medlar,  marsh  elder  (Viburnum  opulus), 
service  tree,  bird  cherry,  sloe  and  many  others.  This  butterfly  is 
spread  all  over  Europe  and  also  occurs  in  Caucasia,  Turkestan  and 
Siberia.  Outbreaks  of  it  frequently  occur  in  Russia,  one  of  the 
earliest  known  being  that  recorded  by  Pallas  in  1769  on  the 
Volga.  Some  birds,  especially  sparrows,  destroy  this  insect,  and  it 
has  numerous  Hjrmenopterous  parasites,  including  the  Ichneumonids, 
Theronia  jkmcans,  F.,  Pimpla  rufaia,  Gr.,  P.  varicomis,  6r., 
P.  instigator,  F.,  and  the  Braconids,  AparUeles  ghmeratus,  L.,  and 
A.  spurius,  Wesm.,  which  attack  either  the  caterpillars  or  pupae,  while 
the  author  has  also  bred  a  Hymenopterous  parasite  from  the  eggs. 
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Nine  species  of  Diptera  are  known  to  parasitise  the  caterpillars, 
including  the  Tachinids,  LydeUa  nigripes.  Fall.,  Phorocera  (Msimils,  Fall., 
and  Phrtfxe  vulgaris.  Fall.  The  great  importance  of  these  parasites 
is  demonstrated  by  a  number  of  examples. 

The  usual  remedies  include  the  collection  of  the  winter  nests  and 
spraying  with  Paris  green,  azurgin,  arsenic,  barium  chloride  and  other 
insecticides.  The  destruction  of  the  nests  is  the  most  effective  of 
these,  but  care  must  be  taken  not  to  interfere  with  the  parasites, 
which  involves  some  trouble  and  is  not  always  practicable.  Tne  author 
prefers  to  take  advantage  of  the  attraction  which  the  flowers  of  borage, 
Borago  officinalis,  and  especially  those  of  various  kinds  of  onion,  have  for 
tiie  adults.  On  these  flowers  the  butterflies  can  easily  be  collected  by 
hand  even  in  the  day  time.  On  one  occasion  one  man  was  able  to 
collect  nearly  3,000  adults  in  an  hour  in  this  way.  The  author  therefore 
recommends  the  sowing  of  beds  of  onions  flowering  in  May  and  June, 
which  will  serve  as  traps.  The  effect  of  destroying  large  numbers  of 
Aporia  crataegi  will  be  to  compel  the  parasites,  many  of  which  are  not 
confined  to  one  host,  to  attack  other  pests,  such  as  Pieris  brassicae, 
P.  rapae,  P.  napi,  Malacosoma  neustria,  Lymantria  dispar,  Euproctis 
chrysorrhoea,  etc. 

LuTCHNiK  (V.  N.).   TypHenooBuR  mih  panooBuH  nHiiHiibiUHKii.  [The 

turnip  or  rape  sawfly  {AthdUa  colibri,  Christ.).] — «  X08flii0TB0.» 
[Husbandry],  Kiev,  x,  nos.  45-46,  10th  December  1915, 
pp.  1060-1063. 
Of  late  years  the  utilisation  of  swampy  land  for  agricultural  purposes 
has  largely  increased  in  South  Western  Russia  and  the  author  has 
investigated  the  pests  of  crops  on  such  land  on  one  estate  in  the 
government  of  Minsk.  One  of  the  pests  found  there  is  Athalia  colibri, 
Christ,  {spinarum,  F.).  It  is  found  in  Europe,  Western  Asia  and  North 
America,  and  in  Russia  is  common  in  the  South  as  well  as  in  North 
Caucasia,  Transcaucasia  and  Western  Siberia,  having  been  found  as 
far  north  as  Moscow.  The  larvae  occur  on  turnips,  rape,  radish, 
mustard,  charlock  and  other  Cruciferae,  both  wild  and  cultivated. 
The  imagines  appear  in  May  and  June,  and  the  females  deposit  their 
eggs  beneath  the  epidermis  of  the  under  side  of  the  leaves.  The  larvae 
emerge  in  from  5  to  7  days  and  devour  the  parenchjnna  of  the  leaves  ; 
the  number  of  generations  varies  from  two  to  three ;  pupation  takes 
place  in  the  earth  and  lasts  from  11  to  18  days,  the  last  generation 
wintering  in  that  stage.  Careful  weeding,  trap-crops  in  spring,  spraying 
with  Paris  green  (J  lb.  of  green,  1  lb.  of  quick  lime,  and  J  lb.  of  soft  soap, 
in  about  35  gallons  of  water)  or  barium  chloride,  djipsin,  arsenic, 
and  arsenite  of  lime  are  recommended.  Soft  soap  is  effective  only 
against  the  very  young  larvae. 

PaenopmKeHie  o  npHSHaHiH  TypKeoraHOKaro  Kpaa  OiiaronoiiyHHUMii 

no  CJmilOKOep'fe.    [An  order  declaring  the  province  of  Turkestan 
to  be  free  from  Phylloxera.]—  «  MsBtcrifi  MHHHCrepcTBa  Seiine- 
A'bilill.)^    [Bulletins  of  the  Ministry  of  Agriculture],  Petrograd, 
no.  49, 19th  December  1915,  p.  1198. 
This  is  an  order  by  the  President  of  the  Central  Board  of  Land 
Administration  and  Agriculture  declaring  the  whole  of  Russian 
Turkestan  to  be  free  from  Phylloxera  and  prohibiting  the  importation 
into  that  province  of  vine  plants  or  parts  of  them  from  other  vine- 
growing  districts  of  Russia  and  from  abroad. 

(C243)  B 
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Y-v  (I.);    PocciHcKoe  06iuecTB0  AtsiTejieii  no  npHiuiaAHoii  3HTOiio- 

noriH.     [The  Bussian  Society  of  Economic  Entomologists.}— 

« lOMCHO-PyccKM    CenbCKO  -  AosfiiicTBeHHafl  rasera.^     [South 

Russian    Agricultural    Gazette],     Charkov,    xvii,   no.    47,    23rd 
December  1915,  pp.  9-19. 

This  is  a  short  report  on  the  inaugural  meeting  of  the  Russian 
Society  of  Economic  Entomologists,  which  took  place  in  Kiev  on 
4:th  December,  1915  [see  this  Review,  A,  iii,  p.  245].  Professor  V.  P. 
Pospielov  was  elected  president,  and  Professors  I.  N.  Wagner  and  I.  V. 
Emelianov,  vice-presidents,  the  council  of  the  Society  also  including 
A.  G.  Lebedev,  S.  A.  Mocrzecki  and  V.  V.  Dobrovliansky,  the  secretary. 
It  was  resolved  to  publish  an  organ  under  the  title  "  Journal  of  Applied 
Entomology,"  the  joint-editors  of  which  are  to  be  A.  G.  Lebedev, 
I.  V.  Emelianov  and  V.  V.  Dobrovliansky. 


D.  y.    CoBtiuauie  no  Bonpocy  0611  oOeaneneHiH  aanacoeii  sapHa 
H  MyKH  OTb  sapaweHifi  aMGapHUMii  AonroHocHKOMii  h  APyrHMH 

BpeflMTenflMH.  [Conference  as  to  the  means  of  protecting  stores 
of  grain  and  flour  against  infestation  by  Cdardra  granaria  and 
other  pests.] — «  Xo3fliiCTBO.»  [Hushandry\  Kiev,  x,  nos.  47-48, 
24th  December  1915,  pp.  1093-1095. 

The  papers  read  and  discussed  at  this  conference  are  only  shortly 
referred  to.  One  by  Professor  M.  Vassiliev  recorded  the  rearing  from 
grain  infested  with  Calandra  granaria  of  a  parasite  of  the  latter, 
Lariophagtis  (Pteromalus)  distinguendus,  Forst.  In  another  paper, 
the  same  author  recommended  poisoning  this  weevil  by  placing  cups 
containing  a  solution  of  barium  chloride  in  infected  stores.  In  a  paper 
by  E.  V.  Zvierezomb-Zubrovsky,  it  was  pointed  out  that  many  pests 
of  grain  live  underneath  the  floors  of  the  stores. 

The  conference  decided  (1)  that  it  is  necessary  to  organise  the 
manufacture  of  carbon-bisiilphide  in  Russia,  (2)  that  the  Russian 
Society  of  Economic  Entomologists  be  invited  to  inquire  into  the 
question  of  the  admissible  maximum  percentage  of  infection  of  grain, 
and  (3)  of  the  best  methods  of  disinfecting  stores,  (4)  that  sacks  of 
infested  grain  must  be  disinfected  before  further  use,  and  (5)  that 
railway  warehouses  should  not  be  used  for  storing  grain  for  the  Army 
until  they  have  been  approved  by  expert  entomologists. 


SOKOLOV  (N.).  nOCtll(aeTCfl  nH  aKOHHTb  HaOtKOMUMH  ?  [Is  the 
plant  aconite  visited  by  insects?] — <( riporpecCHBHOe  CaflO- 
BOAOTBO  H  OropOAHH4eCTBO.»  [Progressive  FruU-growing  and 
Market-gardening],  Petrograd,  xii,  no.  51,  2nd  January  1916, 
p.  1347. 

The  author  disagrees  with  the  statement  by  Gomilevsky  [see  this 
Review,  Series  A,  iv.,  p.  58]  that  Aconitum  napeUus  is  never  visited  by 
insects,  as  he  has  observed  a  Lepidopterous  caterpillar  feeding  on  thiis 
plant.  The  flowers  are  also  visited  by  bumble  bees,  which  are  greatly 
attracted  by  them,  and  though  they  become  intoxicated  by  so  doing, 
do  not  appear  to  be  permanently  affected. 
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Sbrbinov  (I.  A.).    BoRiiOHHafl  6oiit8Hb  N  6tiib  iiHCTbeeii  rpyuiN. 

[Erinosis  and  '*  white  leaf ''  of  pears.]  a  llporpeeCHBHOe  CaAO- 
BOACTBO  H  OropOAHII4eCTBO.»  [Progressive  Fruit-growing  and 
Market-gardening^  Petrograd,  xii,  no.  51,  2nd  January  1916, 
p.  1351. 

In  reply  to  a  subscriber  it  is  pointed  out  that  the  leaves  of  pears 
sent  by  him  are  infested  with  the  mite,  Eriophyes  pyri,  P^st.,  which 
causes  the  disease  frequently  mistaken  for  that  due  to  the  fungus, 
Fusidadium  pyrinum.  These  mites  cause  the  formation  of  thick, 
yellow  or  red  scales  on  the  lower  surface  of  the  leaves  and  are  only 
dangerous  when  they  are  so  numerous  as  to  bring  about  the  withering 
and  dropping  of  the  foliage.  The  removal  and  destruction  of  the 
damaged  leaves  and  spraying  with  kerosene  emulsion  before  the  un- 
folding of  the  buds,  in  which  the  pests  winter,  are  recommended. 
These  mites  also  attack  service  trees,  Cotoneaster,  dogwood  and  quince. 


01  (I.  A.).    noepeiKAeHie  nHOTbesii  iiaepa  HactKOMUMH.    [An  Insect 

injuring  leaves  of  Laurels.]— fcllporpecCHBHOe  CaAOBOACTBO  N 
OropOAHHHeOTBO. )»  [Progressive  Fruit-groioing  and  Market- 
gardening],  Peirogrady  no.  52,  9th  January  1916,  p.  1387. 

In  reply  to  a  subscriber,  it  is  stated  that  the  leaves  of  Lauras 
nobUis,  L.,  sent  by  him,  are  infested  with  the  Psyllid,  Trioza  alacris, 
Flor,  attacks  of  which  cause  curling  of  the  leaves.  The  removal  and 
destruction  of  the  infested  leaves  is  the  only  known  remedy ;  seedlings 
should  be  disinfected,  if  necessary,  with  carbon  bisulphide  or 
hydrocyanic  acid. 


SiLVA  FiGUERA  (C).  Un  nuevo  microlepid6ptero  chlleno  que  causa 
perjulcios  a  las  papas.  [A  new  Microlepidopteron  causing  injury 
to  potatoes.] — Rev,  Chilena  Hist.  Nat,,  Santiago  de  Chile,  xix, 
nos.  1-2,  January-April  1915,  pp.  41-42,  1  fig.  [Received  26th 
January  1916.] 

This  note  records  the  discovery  in  Chili  of  a  new  Microlepidopteron 
injuring  potatoes  quite  as  badly  as,  if  not  worse  than,  Odechia 
galbandla,  Zell.,*  which  was  present  in  company  with  it ;  it  has  been 
named  by  Mr.  Elunder  van  Gyen,  Dichomeris  {Trichotaphe)  tangoUas. 


Fryer  (J.  C.  F.).    Capsid  Bugs. — Jl  Bd.  Agric,,  London,  xxii,  no.  10, 
January  1916,  pp.  950-958,  2  plates. 

Damage  to  fruit  trees  by  Capsid  bugs  is  well  known  in  the  United 
States  and  Canada.  Attack  on  apples  in  Britain  was  first  recorded 
in  1910,  since  which  date  several  other  records  have  been  made. 
A  census  of  the  bugs  found  in  affected  orchards  seems  to  show  that  the 
green  Capsids,  Plesioooris  rugiooUis  and  Orthotyhis  margindlis,  cause 
most  of  the  damage,  and  that  of  these  P.  ntgicoUis  is  the  more 
injurious.  The  brown  Capsids,  Psdlius  ambiguus  and  Atradotomus  mdli, 


[*Ab  this  species  is  a  European  one,  only  known  to  feed  on  moss,  this  is 
probably  a  mistake  for  the  well  known  Phthorimaea  operevleUa, — £d.] 
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are  of  secondary  importance.  P.  rugiooUis  and  0.  margindlis  are 
natives  of  Britain^  occurring  commonly  in  almost  every  English  county. 
Both  species  seem  to  have  accommodated  themselves  to  apple  as  a 
food-plant  within  recent  years,  early  records  giving  wiUow,  sallow, 
alder  and  hazel  as  the  hosts.  Both  species,  and  especially  P.  ntgicoUis, 
will  attack  red  currant  and  cause  a  spottixig  of  the  leaves,  but  it  is  not 
known  whether  eggs  are  laid  on  this  plant.  Typical  imury  to  apples 
has  been  recorded  from  Cambridgeshire,  Suffolk,  Kent,  Sussex, 
Worcester,  Hereford,  Devon  and  Cornwall,  though  many  clean  orchards 
are  found  in  infected  districts.  Attacked  orchards  have  no  common 
features  of  soil  or  situation,  and  no  reason  can  be  assigned  for  the 
presence  of  clean  orchards  in  infected  localities. 

The  habits  of  P.  rugiooUia  have  been  studied.  Egg-laying  takes 
place  from  the  end  of  June  to  the  beginning  of  August.  Eggs  obtained 
m  captivity  were  deeply  embedded  in  the  twigs  at  the  base  of  the  new 
growth  and  in  the  wood  of  the  previous  year.  In  the  open,  the  eggs 
are  laid  singly,  usually  through  the  lenticels. 

The  eggs  remain  during  the  autunm  and  winter,  and  give  rise  to 
young  bugs  during  the  latter  half  of  April,  the  earliest  date  recorded 
being  14th  April.  When  first  hatched,  the  young  insects  shelter  in 
the  opening  leaf  and  flower  buds.  Later,  they  become  active  and 
puncture  the  leaves,  twigs  and  young  fruit.  The  area  round  each 
puncture  shows  serious  injury ;  the  leaves  become  covered  with  red 
or  brown  spots  and  the  shoots  are  stunted  and  sometimes  killed. 
The  terminal  shoot  of  each  branch  suffers  most  severely  and  there  is, 
in  consequence,  an  excessive  production  of  lateral  twigs.  The  skin 
of  attacked  fruit  shows  rough,  discoloured  areas.  In  severe  cases,  the 
fruit  is  very  deformed,  cracks  appear  at  the  positions  of  the  original 
punctures,  and  the  surface  becomes  corky.  Such  fruit  generally  falls 
when  half  grown.  From  20  to  30  per  cent,  of  the  crop  of  an  orchard 
may  be  rendered  unfit  for  sale.  Certain  varieties  of  apples  seem  to  be 
more  liable  to  attack  than  others,  but  observations  from  different 
districts  do  not  entirely  agree. 

It  is  as  yet  impossible  to  recommend  any  combined  action  among 
growers  to  prevent  the  spread  of  Capsids.  The  insects  must  be  con- 
trolled in  individual  orchards  as  they  appear.  The  best  time  to  kill 
the  bugs  is  soon  after  hatching.  The  best  spraying  fluids  are  nicotine 
and  soap  and  certain  proprietary  insecticides.  In  America,  Black 
Leaf  40  (nicotine  sulphate)  has  been  found  most  effective.  The  spray 
should  be  thoroughly  applied  during  the  last  10  to  14  days  in  April, 
or  during  the  first  week  in  May,  according  to  the  locality.  After  the 
bugs  have  grown  considerably,  they  are  very  apt  to  fall  from  the 
trees  if  disturbed.  It  would  seem  probable  that  the  use  of  winter-moth 
bands  at  this  period  is  necessary  if  good  results  are  to  be  obtained. 
When  the  period  between  hatching  and  the  opening  of  the  blossoms 
is  sufficiently  long,  an  attempt  should  be  made  to  control  the  bugs 
at  the  earlier  period. 

Flea  Beetles. — Botanical  JL.  London,    iv,   no.  4,  January   1916, 
pp.  49-50. 

PhyUotreta  nemorum  (turnip  flea-beetle)  and  HaUica  oleracea  (cabbage 
flea-beetle)  are  well-known  in  Britain.  In  the  former  species,  the 
winter  is  passed  in  the  adult  stage,  beneath  the  bark  of  trees,  under 
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fallen  leaves,  etc.  Emetgence  takes  place  in  early  spring.  Pairiti|g 
occurs  from  March  to  October ;  the  eggs  are  laid  beneath  the  epidermis 
of  charlock  or  other  Cruciferous  plants.  The  larvae  hatch  in  from 
8  to  10  days,  and  tunnel  in  the  mesot>h3dl.  Pupation  takes  place  in 
the  soil,  the  pupal  stage  lasting  2  weeks.  The  number  of  generations 
produced  in  one  season  varies  from  3  to  6,  according  to  weather 
conditions.  The  adults  cause  serious  damage  to  root  crops,  young 
seedlings,  and  to  the  mature  leaves  of  cabbi^e,  horse  radish, 
rhubarb,  etc.  The  life-history  of  H.  oleracea  diners  from  that  of 
P.  nemorum  in  that  the  eggs  are  deposited  on  the  leaf  surface ;  the 
larvae,  in  consequence,  are  not  leaf-miners.  Pupation  occurs  about 
2  weeks  after  hatching.  There  are  usually  five  broods  a  year.  The 
adults  feed  upon  wild  and  cultivated  Cruciferae  and  upon  Epilobium 
and  Oenothera.  In  controlling  these  beetles,  it  is  important  to  keep 
crops  free  from  weeds,  especially  wild  Cruciferae.  t>ead  leaves,  etc., 
should  be  burned  in  autumn.  Spraying  with  an  arsenical  wash  is 
msefal  against  H.  oleracea. 

Hi«  Cold-water  Cure  for  Woolly  AjjltkiM4~Queenda/nd  Agric.  Jl., 
Brisbane^  iv,  no.  6,  December  1915,  pp.  331^32. 

In  this  article  the  author  states  that  he  has  been  able  to  control 
woolly  aphis  \Erio9(ma  lanigerum\  in  an  orchard  by  sprajring  the  trees 
thoroughly  with  cold  wate^  four  times  during  the  summer  (in  December, 
January,  February  and  March).  Spraying  is  carried  out  just  before 
the  application  of  arsenate  spray  for  the  codfing  moth  [Cydia  pamoneUa], 
and  after  the  process  is  fiiushed,  the  soil  beneath  the  tree  is  churned 
up  with  water  m  order  to  bury  any  Aphids  that  are  washed  off.  It  is 
suggested  that  more  attention  should  be  paid  to  this  method  of  control 
and  to  the  breeding  and  liberation  of  natural  enemies  than  to  the  use 
of  poisonous  sprays. 

Jabvis  (E.).  Report  of  tbo  Intomoloclst  to  the  Bvreaa  of  Sugar 
liporimont  8UMQnB.—QueeMiand  Agric.  Jl.,  Brisbane,  iv,  no.  6, 
December  1915,  pp.  350-351. 

Owing  to  the  prolonged  drought  at  Gordonvale,  the  larvae  of 
Lepidiota  aSbohirta  began  to  pupate  in  the  middle  of  August,  that  is, 
three  weeks  earlier  than  in  the  previous  year.  During  October  pupae 
in  volcanic  land  were  found  at  a  depth  of  from  12  to  15  inches  below 
the  surface.  The  majority  were  lymg  in  earth  that  was  nearly  dty. 
Further  tests  made  a  month  later  on  the  same  piece  of  land  snow^ 
that  the  soil  had  become  slightly  drier  and  that  20  per  cent,  of  the 
pupae  had  been  killed.  The  remainder  had  transformed  into  adults 
wUch  were  resting  in  the  pupal  chambers  until  the  ground  should  be 
suflBciently  softened  by  ram  for  them  to  escape. 

Fboqgatt  (W.  W.).  The  Bufl-eoloiirod  Tomato  WoovB  (Deeianiha 
nociva.y^Agric.  Oaz.  cf  New  S&M  Walee,  Sydney,  xxvi,  no.  12, 
December  1915,  pp.  1065-1066. 

DeeianAa  nociva  has  a  wide  range  over  the  eastern  and  southern 
coasts  of  Australia,  and  in  New  Soutii  Wales  has  been  found  damaging 
young  buds  of  fruit  trees  and  vines  in  early  summer,  recently  having 
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become  a  serious  crop  pest.  The  eggs  of  this  species  aie  laid  in  the 
soil.  The  larvae  remain  in  the  ground  during  the  daytime,  emerging 
at  night  to  feed  upon  the  bark  and  foliase  of  the  host  plants.  The 
habits  of  the  adult  are  similar  to  those  of  the  larva. 

D.  macidatay  which  is  distributed  throughout  Australia,  is  equally 
destructive  to  fruit  trees  and  vines,  while  D.  moLevolens  causes  injury  to 
orchards  in  the  Swan  River  district  of  Western  Australia.  The  best 
method  of  control  is  to  trap  the  insects  by  means  of  weeds  or  grass 
placed  in  a  shallow  depression  round  the  roots  of  the  plant.  A  ring 
of  stiff  oiled  paper  placed  round  the  stem  should  prevent  the  weevils 
from  climbing  up  the  plant. 


Froggatt  (W.  W.).  a  Descriptive  Catalogue  of  the  Scale  Insects 
("Coccidae")  of  Australia. — Agnc.  Oaz.  of  New  South  Wcdesy 
Sydney,  xxvi,  no.  12,  December  1915,  pp.  1055-1064,  2  plalies. 

The  following  species  of  Coccidae  are  recorded  :• — Cerococcus 
awanticus,  sp.  n.,  on Bursaria  spinosa  (blackthorn) ;  C.  bryoides,  Mask., 
on  Exocarpus  cupressiformis  (native  cherry)  and  Hdickrysum 
dvosmifolivm  ]  C.  pundiferas^  Green,  on  PiUosporum  eugenioides; 
C,  pyriformis,  sp.  n. ,  on  an  undetermined  shrub ;  Kermes  acaciae,  Mask. , 
on  Acacia  sp. ;  Rhizococcus  bioolor,  sp.  n.,  on  Accuna  sp. ;  R.  casu- 
arinae^  Mask.,  on  Casuarina  svberosa  and  0.  distyla ;  R.  grandis,  Mask., 
on  the  roots  of  Acacia  longifolia ;  R.  lecanioides,  Green,  on  Casuarina 
distyla ;  R.  lidgeUi^  Ckll.,  on  Acacia  estrophiolata ;  R.  hlmUUiLS,  Green, 
on  Acacia  i>€ndyla;  R,  mancus,  Mask.,  i2.  pustvlalus^  Mask.,  and 
R,  tripartituSj  Full.,  on  Casuarina  spp. ;  R,  viridiSy  Green,  on  Acacia 
decurrens  ;  Qossyparia  camarinaCy  Mask.,  on  Casuarina  sp. ;  G.  con,- 
jluenSy  Mask.,  on  Eucalyptus  sp.  and  G.  syncarpiaCy  sp.  n.,  on  Synoarjna 
laurifolia  (turpentine  gum). 

Hill  (G.  F.).  Insect  Pests  of  Plants :  Northern  Territory  of  Australia. 
— Dept.  Eoctemal  Affair Sy  MetbournCy  Bull.  Northern  Territory 
no.  13,  August  1915,  16  pp.    [Received  27th  January  1916.] 

This  bulletin  gives  a  list  of  some  of  the  principal  insect  pests  of 
trees  and  crops  at  present  grown  in  the  Northern  Territory,  with 
information  as  to  methods  for  their  control  and  the  preparation  of 
insecticides. 

Melons,  pumpkins,  marrows : — The  Pyralid,  Glyphodes  (PhaceUura) 
indica,  Saund.  (melon  moth) ;  the  Chrysomelids,  Aulacophora  hilaris, 
Boisd.  (pumpkin  beetle),  A.  paJmerstoniy  Blackb.  (pumpkm  beetle)  and 
EpHachna  28'punctatay  F.  (28-spotted  ladybird);  the  Pentatomid, 
Megymenum  insularCy  Westw.  (pumpkin  bug),  and  the  Trypetid, 
Dacus  cucurbitaey  Coq.  (melon  fruit  fly).  An  important  natural 
enemy  of  EpHachna  has  been  discovered,  viz. : — the  Chalcid, 
Mestocharis  lividuSy  Gir. 

Tomato: — The  Noctuid,  Chloridea  obsoleiay  F.  {Hdiothis  armi^ 
geiay  Hb.),  (tomato  moth). 

Cotton: — ^The  Pjnrrhocorid,  Dysdercus  cingidattiSy  F.  (red  cotton 
bug),  the  Pentatomid,  Tectocoris  lineola,  F.  (yellow  cotton  bug),  the 
Lygaeid,  Oxycaremis  arctatiiSy  Walk,  (little  cotton  bug),  the  Noctuid, 
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Earias  huegdi,  Rog.  (boll  worm),  and  the  Tineid,  Pf/roderces  pyr- 
fhodes,  Meyr.  (curvSi-winged  cotton  moth).  A  few  Tachinid  flies  and 
Orauoalus  mdanops  (black-faced  cuckoo-shrike)  exercise  some  control 
on  D.  cingulaitis.  The  Proctotrupid,  Tdenomus  darwiniensis^  Dodd, 
heavily  parasitises  the  eggs  of  T.  lineola.  The  Ghalcid,  BephrateUa 
sarcophaga,  6ir.,  is  recorded  here  for  the  first  time  as  a  parasite  of 
E.  huegdii  which  is  also  parasitised  by  three  other  unidentified 
Hymenoptera. 

Sisal  hemp : — The  Coccid,  Hemichionaspis  minor ,  Mask,  (sisal  hemp 
scale) ;  the  Coccinellid,  Orcus  janthinus,  Muls.,  commonly  found  on 
the  foliage  of  Pandanus  odoratissimus,  preys  on  H,  minor,  which  is 
also  controlled  by  Anthemus  sp. 

Pawpaw:— -The  Termite,  Mastoterm^es  darwiniemis,  Froggatt,  and 
the  Coccid,  Aspidiotus  orientalisy  Newst.  (oriental  scale).  The  latter 
is  slightly  checked  by  several  species  of  Coccinellids. 

Citrus  trees : — ^The  Coccids,  Chrysomphdltis  auratUiiy  Mask.  (Aspi- 
diotus coccineuSy  Genu.)  (red  scale  of  orange),  C.  aonidum,  L.  {Aspidiotus 
ficus,  Ashm.)  (brown  scale),  Lepidosaphes  beckii  {MytHaspis  citri- 
cola,  Pack.)  (purple  scale),  Lepidosaphes  (Mytilaspis)  paUidus,  Green 
(pallid  scale),  Parlatoria  ziziphus,  Lucas  (lime  scale),  and  Icerya  sp. 
(cottony-cushion  scale),  and  the  Acridiid,  Cyrtacanthacris  macuH- 
colliSy  Walk,  (brown  locust).  An  entomogenous  fungus  (Microcera)  is 
pibbably  the  most  effective  check  on  the  spread  of  C.  aonidum. 

Mango  : — The  Noctuid,  BomboteUa  jocosatrix,  Guer.  (mango  moth), 
and  the  termite,  Mastotermes  darwiniensis,  Froggatt. 

Coconut  palm:* — ^The  Acridiid,  Cyrtacanthacris  maculdooUis;  the 
termite,  M.  darwiniensis,  Froggatt ;  the  Curculionid,  Dioc(dandra 
frumentiy  F.  {Calandra  stigmaticoUis,  Gyll.)  (little  coconut  weevil) ; 
the  Coccids,  Aspidiotus  destructor.  Sign,  (transparent  coconut  scale), 
and  C.  aonddum. 

Stored  grain  :—CaZandra  oryzae,  L.  (rice  weevil).  Two  Chalcids 
have  been  reared  in  large  numbers  from  weevil-infested  grain,  which 
have  been  determined  by  Mr.  A.  A.  Girault  as  Spalangiomorpha 
fasdatipennis,  Gir.,  and  Neocatolaccus  aiistraliensis,  Gir. 

This  paper  also  gives  formulae  for  kerosene  emulsion,  oil  of  tar 
emulsion,  resin  compound  and  tobacco  and  soap,  \vith  brief  instructions 
for  making  up  these  insecticides. 


BiCHABDS  (P.  B.).  Methods  and  Materials  for  the  Control  of  Insect 
Pests.  Part  viii. — Agric.  Bull.  Fed.  Malay  States,  Kuala  Lumpur, 
iv,  no.  2,  November  1915,  pp.  33-42.  [Received  23rd  January 
1916.] 

This  paper  deals  with  hydrocyanic  acid  gas,  carbon  bisulphide, 
sulphur  dioxide,  carbon  dioxide  and  nicotine,  and  their  use  as  f  umigants. 
The  properties  of  these  substances  and  the  methods  of  using  them  are 
described.  The  pests  of  stored  seeds  and  foodstuffs  in  Malaya  include 
Calandra  oryzae,  Sitotroga  cerealdla,  Ephestia  spp.,  Tribolium  sp., 
several  species  of  Bruchid  beetles  and  Lasioderma  serricorne  (cheroot 
beetle). 
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All  insects  require  a  certain  amount  of  moisture  in  their  surroundings 
and  their  food  to  enable  them  to  live.  Even  grain-feeding  insects 
cannot  live  in  thoroughly  dried  grain.  Sun-drjring  may  often  be  made 
use  of  to  reduce  the  moisture  present  in  the  attacked  food.  This  is 
far  the  best  method  for  peasants  and  others  who  have  comparatively 
small  stocks  to  handle. 

Correspondence. — Phnters*  Chronicle,  Bangalore^  zi,  no.  1, 1st  January 
1916,  pp.  8-9. 

According  to  Mr.  H.  L.  Andrewes,  leaf-spot  disease  of  coffee  in 
British  East  Africa  can  be  prevented  by  spraying  with  a  solution 
made  up  according  to  the  formula :  40  lb.  copper  sulphate  in  40  gals, 
water ;  for  use,  4  gals,  of  stock  solution  are  nutde  up  to  40  gals.,  the 
acidity  being  neutralised  by  the  addition  of  about  14  oz.  of  calcium 
carbide,  either  in  the  form  of  lumps  or  powder.  This  spray  is  applied 
at  the  end  of  the  rains,  and  its  adhesive  power  is  said  to  be  remarluible. 


SiOTH  (H.  8.).  Report  of  the  State  Inseetary.— If^Iy.  BtM.  Ckd. 
State  Oammis$.  Hartie.,  Saeramenio,  iv,  no.  12,  December  1915. 
pp.  642-643. 

During  the  period  in  which  the  author  was  connected  with  the 
State  Insectary,  attention  was  mainly  devoted  to  a  study  of  two 
imported  pests,  namely,  black  scale  [Saissetia  oleae]  and  mealy  bug 
[Pseudococcus  cUri],  Several  insect  enemies  of  these  pests  were 
introduced,  including : — Coccaphagus  orierUdlis,  How.,  a  parasite  of  the 
partly-grown  black  scale,  bom  South  Africa;  the  Coccinellids^ 
Chilooanis  bipuahdatus,  L.,  and  Exochomus  i-pfidulalus,  L.,  from 
Italy,  predaceous  on  black,  citricola,  purple  and  other  scales; 
Paralepiomastix  abnormis,  Gir.,  a  Sicilian  parasite  of  the  mealy  bug ; 
Scymnua  bipunckUus,  Eug.,  a  Coccinellid  enemy  of  mealy  bugs,  from 
the  Philippines;  ApanUEies  glomefoluSy  L.,  a  Hymenopterous 
parasite  of  Pierie  rapae  (cabbage  worm) ;  the  Chalcid,  Zalophothrix 
mifum,  Ashm.,  a  parasite  of  the  black  scale,  from  the  British  West 
Indies;  and  Leuoypia  sp.,  predaceous  on  mealy  bugs.  Coccinellids 
have  been  distributed  every  year  to  melon  growers  and  others  for  the 
destruction  of  Aphids. 

Prizbr  (J.  A.).  Home  Manafactore  of  Lime-Salphur  Coneentrate. — 
MtMy.  BuU.  Cal.  State  Cammiss.  Hortic.,  Sacramento,  iv,  no.  12, 
December  1916,  pp.  647-557,  6  figs. 

A  plant  for  the  manufacture  of  lime-sulphur  solution  is  described 
and  illustrated.  The  average  cost  of  a  plant  having  a  capacity  of 
25  barrels  a  day  is  about  £37.  The  <^uality  and  cost  of  materials  are 
important.  The  sulphur  can  be  used  m  the  form  of  flowers  of  sulphur 
or  as  a  fine  powder,  the  latter  costing  about  one-third  less  than  the 
former.  The  lime  should  be  the  best  obtainable  (90  to  100  per  cent,  of 
calcium  oxide) ;  partially  slaked  lime  should  be  discarded.  The  most 
satisfactory  formula  is :  50  lb.  unslaked  lime,  100  lb.  sulphur,  and 
50  gals,  water.   This  should  give  a  solution  testing  from  29*^  to  30*^  B6. 
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In  beginning  operations,  40  lb.  lime  and  80  lb.  sulphur  are  weighed 
out.  The  siUphur  is  mixed  with  water  to  give  a  thick  paste,  while  the 
lime  is  added  to  15  gals,  water  in  the  coolmig  barrels.  When  partially 
slaked,  the  sulphur  paste  is  added,  the  steam  turned  on,  and  the 
solution  made  up  to  40  gals.  The  time  required  for  boiling  is  about 
40  minutes.  When  finished,  the  solution  should  have  a  deep  reddish 
colour  and  be  free  from  undissolved  sulphur.  After  straining,  the 
solution  can  be  stored  and  kept  till  requircKi  for  use  if  air  is  excluded  by 
a  layer  of  oil  poured  on  the  surface.  If  good  materials  are  used  and  if 
the  solution  is  properly  cooked,  there  should  be  only  a  small  percentage 
of  sediment.    The  average  cost  of  the  liquid  is  about  3|c2.  a  gallon. 

Sbhth  (H,  S.).  a  Note  on  the  Western  Twig  Bottt.—MMy.  BtiU.  Col. 
State  Commiss.  Hortic.,  Sacramento,  iv,  no.  12,  December  1915» 
pp.  572-573, 1  fig. 

Polycaan  cofrfertus,  Lee.  (western  twig  borer)  is  found  more  or  less 
abimdantly  every  spring  and  summer  upon  various  fruit  trees, 
vines,  etc.,  boring  into  and  damaging  the  new  wood.  Dead  trees  of 
Arbutii8  memie^it  (madrona  tree)  become  completely  perforated  by 
the  larval  mines,  and  probably  this  is  the  only  tree  in  which  this  insect 
usually  breeds.  In  view  of  this  &ct,  it  is  remarkable  that  the  larvae 
can  live  and  transform  within  apples,  and  the  beetle  has  been  reared 
from  these.  Injury  to  grape,  plum  and  olives  has  also  been  recorded. 
One  beetle  is  capable  of  dis^puring  an  entire  tree,  while  two  or  three 
individuals  may  destroy  it.  The  clearing  and  burning  of  dead  madrona 
wood  should  reduce  the  numbers  of  this  beetle. 


Inseet  Notes.— If  ^%.  Bull  Cat.  StaU  Commiss.  Hortio,,  Sacramento,  iv, 
no.  12,  December  1915.  p.  574. 

The  following  insect  pests  are  recorded : — Heliothripefasdatus,  Perg., 
on  olives ;  PMoeosinus  cristatus,  Lee.  (cypress  twig  borer),  on  cypress ; 
Ipe  concinnus,  Mann,  (lodge-pole  en^aver  beetle),  on  Pinus  radiata 
and  P.  muricata;  Mero£m  equestns,  F.  (narcissus  bulb  fly),  on 
narcissus  bulbs;  Dendroctonus  txilens,  Lee.  (red  turpentine  beetle), 
attacking  the  cambium  layer  at  the  base  of  conifers;  Elaphidion 
viUosum,  F.  (oak  pruner),  on  oak,  hickory,  and  fruit  trees ;  the  Dipteron, 
DiploeiB  fim-rcdiaiae,  on  Monterey  pines ;  Paratrioza  cockereUi,  Sulc, 
a  Fs}dlid  attacking  Solanum  capsicastrum. 

Beneficial  insects  recorded  include : — TripMeps  tristicolor,  White, 
and  the  Staphylinid  beetle,  Oligota  oviformis,  Casey,  feeding  on 
Tetranychus  telarifis,  L.  (two-spotted  mite) ;  the  Coccinellids,  OUa 
abdominalie,  Say,  and  Cffcloneda  sanguinea,  L.,  feeding  in  the  larval 
and  adult  stages  on  Phorodon  humtdi,  Schrank  (hop  aphis). 

Maskew  (F.).  Quarantine  Division :  Report  for  the  MoMh  of  Oetober 
1916. — Mthly.  Bfdl.  Col.  State  Commiss.  Hortic,  Sacramento,  iv, 
no.  12,  December  1915,  pp.  575-577. 

The  insect  pests  intercepted  were  the  following: — From  China: 
Cylas  formicarius  in  sweet  potatoes ;  Lepidopterous  larvae  in  garlic ; 
a  Coccid  on  pears ;  Aulticaspispentagona  on  te^'plsxits.  From  Hawaii: 
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Chionaspis  diUUata  on  an  unknown  plant ;  Coccus  Icngidus  on  betel 
leaves ;  Psexidococcus  bromdiae  and  Diaspis  bromdidie  on  pineapple ; 
Chrysompludus  aonidum  on  green  coconuts;  Coleopterous  and 
Lepidopterous  larvae  in  avocado  seeds;  Lejndosaphes  beckii  and 
Chrysomphalus  aonidum  on  Pandanus  seed.  From  Japan :  A  Goccid 
on  plum  cuttings ;  larvae  of  a  weevil  in  chestnut.  From  Manila : 
Diaspis  sp.  on  plants.  From  Mexico  :  Larvae  of  a  weevil  in  beans ; 
Lepidosaphes  gloveri  on  limes ;  Pseudococcus  sp.  on  dry  coconuts  in 
husk.  From  Tahiti :  Morgandla  maskelli  on  oranges ;  a  Coccid  on 
green  coconuts ;  Pseudococcus  sp.  on  dry  coconuts  in  husk.  From 
Washington :  Orthezia  sp.  on  Taxtis  sp. ;  Cydia  pomoneUa  in  apples. 
From  Central  America :  Aspidiotus  cyanophyUi,  A,  cydoniae,  and 
Pseudococcus  sp.  on  bananas.  From  Michigan :  Pseudococcus  sp.  on 
boxwood,  Coccus  hesperidum  and  Aspidiotus  hritanicus  on  bay  trees. 
From  New  York:  Aspidiotus  perniciosus  on  apple.  From  Texas: 
Aleurodes  sp.  on  jasmine.  From  Alaska :  Orthezia  sp.  on  ferns. 
From  Iowa :  Crown  gall  on  deciduous  stock.  From  Louisiana : 
Aspidiotus  sp.  and  Chrysotnphalus  sp.  on  banana.  From  New  Jersey : 
Pseudococcus  sp.  on  ferns. 

Ehrhorn  (E.  M.).  Report  of  the  Division  of  Entomology. — Hawaiian 
Forester  and  Agriculturist,  Honolulu,  xii,  no.  12,  December  1915, 
pp.  333-336. 

During  the  month  of  September,  the  following  pests  were  inter- 
cepted : — From  Guam :  Lepidopterous  larvae  and  Anthribid  beetles 
in  seeds ;  scale-insects  on  nipa  nuts ;  Nitidulid  beetles  on  mango  seeds. 
From  Japan :  Paralipsa  niodesta  (bean  moth)  on  beans.  From  Manila : 
ants  on  orchids.    From  San  Francisco :   weevils  in  acacia  seeds. 

Parasites  reared  and  liberated  included : — Tetrastichus  giffardiiy 
Diachasinafullawayi,  D,  tryoni,  Dirhinics  giffardii  and  GaUsus  suvestrii. 


HoLLowAY  (T.  E.).  The  Borer  problem :  Two  years'  experiments  in 
not  burning  cane  trash. — Reprint  from  Louisiana  Planter  and 
Sugar  Manufacturer,  New  Orleans,  19th  December  1914. 
[Received  27th  January  1916.] 

In  a  preceding  paper  it  was  stated  that  infestation  by  DicUraea 
saccharalis  decreased  in  sugar-cane  fields  where  the  trash  was  ploughed 
under  in  spring  instead  of  being  burnt  in  the  previous  autunm  and 
winter  [see  this  Review,  Ser.  A,  ii,  p.  279].  The  experiments  have  been 
repeated  on  a  more  extensive  scale  and  the  results  have  confirmed 
the  former  ones.  The  increased  )rield  per  acre  of  cane  has  been  very 
carefully  estimated  in  the  case  of  one  plantation  and  worked  out  at 
over  £4  10^. 

Hollow  AY  (T.  E.).  Fighting  the  Sugar-Cane  Borer  with  Parasites  and 
Poisons.— Reprint  from  Louisiana  Planter  and  Sugar  Manufac- 
turer, New  Orleans,  18th  December  1915. 

An  annual  loss  of  over  1,000  lb.  of  sugar  per  acre  occurs  in  the  case 
of  a  maximum  infestation  by  Diatraea  saodiaralis  (small  moth  borer)» 
representing,  at  the  present  high  prices,  a  loss  of  something  over  £10. 
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In  previous  articles  [see  above]  the  author  reported  the  sood  results 
obtained  during  the  first  two  years  in  which  saving  thf  trash  and 
ploughing  it  3er  was  tried.  During  those  years  itVas  always  easy 
to  find  the  parasites  of  D.  saccharalis  during  the  summer,  but  m  1915 
they  were  very  scarce,  and  when  the  counts  were  made  to  determine 
the  percentage  of  infestation  in  the  burnt  and  unbumt  fields,  it  was 
found  that  aU  were  about  equally  infested  by  the  borer.  It  is  believed 
that  this  result  was  caused  by  the  lon^  period  of  dry  weather  during 
the  summer,  the  drought  lasting  in  (ufterent  places  from  60  to  120 
days.  In  Porto  Rico,  Wolcott  has  foimd  that  infestation  by  the 
borer  varies  inversely  with  the  rainfall,  the  less  the  rainfall,  the  greater 
the  number  of  infested  canes  [see  this  Review,  Ser.  A,  iii,  p.  760]. 
One  reason  for  this  may  be  that  dry  weather  is  unfavourable  to  the 
parasite,  Trichogramma  minutum.  During  1915,  experiments  in 
unporting  beneficial  insects  from  the  cane-fields  of  Cuba  have  been 
of  such  a  character  as  to  justify  further  work  in  that  direction ;  it  is 
very  improbable  that  the  same  weather  would  have  a  similar  effect 
on  every  beneficial  insect.  A  third  means  of  control  is  furnished  by 
applications  of  lead  arsenate ;  by  covering  the  plants  with  a  poison 
in  powdered  form,  a  poisoned  leaf  surface  is  presented  to  the  first 
young  borers  and  the  greater  number  of  dead  hearts  are  thus  prevented. 
Two  applications  of  powdered  lead  arsenate  were  made  on  a  plot  of 
cane  in  the  spring  of  1915,  the  powder  being  shaken  on  to  the  young 
plants  from  a  cheese-cloth  bag  by  hand.  When  the  cane  was  cut  in 
becember,  the  infestation  of  stalks  was  only  5  per  cent,  in  the  poisoned 
plot,  while  that  in  the  control  plot  was  24  per  cent.  The  former  amount 
of  infestation  is  of  little  consequence  and  the  cost  of  this  treatment 
is  small.    These  experiments  will  be  continued  on  a  larger  scale. 


HousER  (J.  S.).  Recent  tests  of  materials  for  controlling  San  Jos6 
scale. — Mihly.  Bull.  Ohio  Agric.  Expt.  /Sto.,  Wooster,  i,  no.  1, 
January  1916,  pp.  21-27,  2  %s. 

Since  it  was  first  observed  in  Ohio  twenty-one  years  ago,  the  San 
Jos6  scale  [Aspidiottis  perniciosiis]  has  spread  throughout  that  State  and 
in  many  places  fruit  trees  have  been  practically  exterminated,  largely 
owing  to  this  pest.  Up  to  the  present,  the  Entomological  Depart- 
ment of  the  Station  has  answered  1,399  letters  definitely  referring 
to  it.  The  home-boiled,  dilute  lime-sulphur  wash  ;  the  commercial, 
concentrated  lime-sulphur  wash  (1  part  to  7  parts  of  water) ;  and  the 
soluble  oils  (usually  1  part  to  15  parts  of  water)  are  standard  remedies 
which  will  control  the  scale  if  properly  applied.  The  concentrated 
lime-sulphur  has  a  tendency  to  leak  through  the  containers  and  only 
an  exceptionally  well-made  barrel  or  keg  will  prevent  this  liquid  from 
escaping.  The  test  results  obtained  with  powdered  lime-sulphur 
compounds  were  promising,  and  should  further  trials  prove  their 
efficiency,  it  seems  likely  that  these  will  supplant  the  concentrated 
liquid  sprays  as  scale  remedies,  provided  that  they  can  be  sold  at  a 
reasonable  figure.  Most  failures  to  control  this  scale  are  traceable  to 
the  fact  that  only  about  one-fourth  or  one-third  of  the  necessary 
amount  of  spraying  material  is  used.  Trees,  especially  large  ones, 
should  be  sprayed  from  three  or  four  sides,  using  favouring  winds. 
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OntAtJLT  (A.  A.).  NoMt  OB  North  American  Hjrmaritiie  and  THeho^ 
grammatidao  (Hym.).— J^neom.  Ntws^  Philadelphia,  xxvii,  no.  1, 
Janoary  1916,  pp.  4-8. 

The  following  species  ate  lecotded  i^—AbbeUa  aubflava,  Giiault, 
reared  from  Jassid  e^s  and  parasitic  on  the  eggs  of  the  chinch  bug 
[BlisdfM  leucoptera] ;  A.  auriscuUUum,  sp.  n.,  from  the  ^s  cl 
Draecuiacephala  molUpes;  OligosUa  americanaf  Ashm.,  from  Jassid 
eegs;  0.  sanguinea  var.  daripea,  var.  n.,  a  secondary  parasite 
in^Asphondylia  niiki  on  lucerne  seed ;  Laihromercides  neomexicanus, 
sp.  n.,  from  Jassid  eggs;  Trichograwma  minutum,  Riley,  from  tiie 
eggs  of  Egtigmefie  acraea,  Eudamits  proteua,  Badra  lanceolata,  etc. ; 
Xenufens  ruskini,  gen.  et  sp.  n.,  from  the  eggs  of  Eudamus  prateus ; 
Anagrua  armal'us  nigtiventris,  6ir.,  from  Jassid  eggs;  Anaphes 
pefdubiuSy  sp.  n. ;  A,  pidnus,  sp.  n. ;  A.  graciUj>e8y  sp.  n. ;  Camptoptera 
puUuy  6ir.,  &om  leaves  bearing  Aleurodes  sp.  and  HdMlhfipsfciBcialhM ; 
C.  aaifkipierriy  Gir. ;  Ganatocerua  dclichocerua,  Ashm. ;  6.  doUchocerua 
aahmeadiy  n.  var. ;  Polynema  atriaticomey  Gir. ;  P.  atraticame  var. 
boreumy  var.  n.,  taken  by  sweeping  wheat. 


GiBAULT  (A.  A.).  Three  New  Speeles  of  Coocophagua,  Family 
Bneyrtfdae  (Hym.).— ^ntorn.  Newa,  Phiiaddphia,  zxvii,  no.  1, 
January  1916,  pp.  33-35. 

Coccophagtia  magniclavuay  reared  from  AleurochiUm  sp.,  and 
C.  mexkana  and  C.  coxdliay  from  a  fig  Lecanium,  are  described 
as  new. 


WooDWORTH  (C.  W.).  School  of  fumigation  held  at  Pomona  California, 
August  9-13, 1915.  Los  Angelos,  1915,  184  pp.,  39  figs.  [Received 
28th  January  1916.] 

This  is  a  report  of  a  series  of  lectures  and  demonstrations  given  to 
citrus  growers  and  deals  with  the  process  of  cyanide  fumigation  in 
all  its  details.  There  is  a  very  full  index  and  the  report  forms  a  handy 
book  of  reference  on  the  subject. 


FuNKHOUSSR  (W.  D.).  Life-History  of  Vanduzea  arquatay  Say 
(Hembraddae). — Paychey  BoaUmy  Maaa.y  zxii,  no.  6,  December 
1915,  pp.  183-198, 1  plate. 

The  particulars  of  the  life-history  of  Vanduzea  arquaUiy  Say,  were 
compiled  from  field  notes  made  during  the  past  five  years.  This 
Membradd,  together  with  another,  less  abundant  species,  Thdia 
bimaculata,  F.,  is  common  on  IMnnia  vaeudacaciay  L.  (locust  tree)  in 
central  New  York  State.  The  ants  whicn  attend  F.  arquata  locally  are 
Formica  obacuriventria,  Mayr,  F.  exaedoideay  Forel,  Camponoiua 
]^nayhanicuay  de  G.,  Cremaatogaater  lineolaUh  Say,  and  Prenolepia 
%mpaTiay  Say.  In  spite  of  the  immense  numbers  of  the  insects,  the 
trees  do  not  appear  to  sufEer  any  injury,  so  that  the  economic 
importance  of  this  species  is  doubtful. 
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NeIiSOn  (J.  A.).  U.S.  Bar.  Entom.  The  Bmbryology  of  the  Honef 
Beo, — Princdon  VniversUy  Press,  Princeton,  and  Oxford  Univer- 
sUy  Press,  London,  1915,  282  i^.,  6  plates,  95  tezt-jSiga.  Price 
$2.00. 
A  minute  and  detailed  account  of  the  embryology  of  an  insect,  even 
of  one  so  useful  as  the  honey-bee,  may  possibly  be  regarded  as  an 
academic  study  of  value  only  to  those  interested  in  questions  of  cell 
development  and  embryology  in  general.  A  work  of  this  kind, 
however,  cannot  fail  to  be  of  very  great  utility  to  the  investigator  of 
the  diseases  of  bees  in  the  embryonic  stage.  This  book  claims  to  be 
the  most  complete  treatise  on  the  subject  yet  published,  and  the 
author  has  apparently  spared  no  pains  to  make  it  exhaustive.  As  he 
says  in  his  preface,  a  knowledge  of  bee  behaviour  is  important  to  the 
beekeeper,  and  the  anatomy  of  the  bee  is  of  consequence  in  this 
connecticm.  As  the  total  time  normally  required  for  the  development 
of  the  egg  is  only  76  hours,  the  changes  of  structure  take  place  rapidly, 
and  the  author  has  shown  much  skill  and  patience  in  differentiating 
these,  while  the  numerous  text-figures  liable  them  to  be  followed 
readily.  A  table  in  which  the  whole  process  of  development  is  sum- 
marised and  divided  into  15  periods,  is  of  great  value.  A  bibliography 
€l  157  works  on  insect  embryology  is  appended. 

Cegconi  (G.).    Manuale  dl  Intomolofia  Forestale.   [Manual  of  Forest 
Entomology.]— JZofcnc«,  1914-15,  Fasc.  1-3, 192  pp.,  235  figs. 

The  three  parts  so  &r  issued  of  this  book  deal  with  the  Italian 
species  of  Orthoptera,  Dermaptera,  L^idoptera  and  Rhynchota, 
which  are  injurious  to  fcMrests  in  Italy.  It  is  hoped  to  complete  this 
work  by  the  end  of  the  present  year,  but  the  author,  who  is  one  of 
the  staff  of  the  Forestry  School  at  Florence,  has  met  with  difficulty 
in  canying  out  his  original  plan,  which  was,  that  all  the  illustrations 
should  be  original. 

A  brief  description  of  the  characters  which  distinguish  each  order  is 
given,  as  well  of  those  &milies  and  species  which  directly  or  indirectly 
can  be  regarded  as  forest  pests.  The  illustrations  are  very  numerous,  the 
stages  of  each  insect  and  the  nature  of  the  damage  done  being  figured 
from  carefully  selected  photographs.  Under  each  insect  is  given  its 
synonymy  and  popular  Italian  name,  as  well  as  a  description  of  the 
various  stages,  with  some  account  of  its  bionomics,  the  trees  and 
plants  attacked,  the  damage  done  and  the  best  methods  of  control. 
For  a  large  number  of  insects  a  table  is  given,  divided  into  twelve 
columns,  one  for  each  month  in  the  year,  &om  which  the 
distribution  in  time  of  an^  given  insect  in  Italy  may  be  seen  at  a 
glance.  This  book,  which  is  the  first  manual  of  Italian  forest 
entomology  yet  published,  should  be  of  very  great  value  to  those 
interested  in  the  subject,  and  it  is  to  be  hop^  that  the  author  will 
be  able  to  complete  the  work  upon  the  same  lines. 

Hewitt  (C.  G.).  Report  from  the  Division  of  Entomology  for  the 
year  ending  March  81,  iSii.— Dominion  of  Canada,  Ik^.  Agric., 
Dominion  Experimental  Farms,  Ottawa,  pp.  851-876.  [Received 
16th  February  1916.] 

\i\  the  infested  districts  in  eastern  Canada  efforts  have  been  made 
to  \  •M)  the  brown-tail  moth  [Euproctis  chrysorrhoea]  in  check  by  the 
ct  1'  ciion  of  winter  webs  and  by  the  liberation  of  natural  enemies. 
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The  latter  included  the  parasites,  Apanteles  lactetcolor,  Compsilura 
condnnata  and  Meteorus  versicolor,  and  the  predaceous  beetle,  Calosoma 
sycophanta.  The  following  parasites  of  Hyphantria  cunea  (fall  web- 
worm)  were  obtained: — AparUeles,  Meteorus,  Limnerium  raliduvny 
L.  pHosvium,  the  Tachinid,  Varichoeta  aldrichi,  Towns.,  and  the 
Ichneumon,  Exochilum  mundum,  Say. 

Insects  attacking  cereals  and  field  crops  included  Porosagrotis 
orthogonia,  Morr.,  on  wheat  and  oats  in  Alberta ;  Euxoa  ochrogaster 
(red-backed  cutworm),  on  cabbage,  etc.,  in  Manitoba,  Ontario  and 
Quebec ;  Agrotis  ypsilon  (greasy  cutworm),  on  potatoes  in  New 
Brunswick ;  Cirphis  (Leucania)  unipuncta  (army  worm)  on  oats  and 
Setaria  viridis  (green  foxtail  grass)  in  Manitoba  ;  Melanoplus  atlantis 
and  Cammda  pdlncida  in  Ontario,  Quebec  and  southern  Manitoba  ; 
Lachnosterna  spp.  (white  grubs) ;  Cryptohypnus  abbreviatus,  Say,  on 
maize  at  Ottawa  ;  Mayetiola  destructor^  Say  (hessian  fly)  in  Manitoba ; 
Osdnis  carbonaria,  Lw.  (lesser  wheat-stem  maggot)  in  Manitoba; 
Bruchus  pisorum,  L.  (pea  weevil)  in  Ontario ;  Bruchop?iagus  funebris, 
Howard  (clover  seed  Chalcid)  on  seeds  of  Trifolium  pratense  L.  (red 
clover)  ;  Psila  rosae,  F.  (carrot  rust  fly)  on  carrots  and  parsnips  in 
New  Brunswick  and  Prince  Edward  Island ;  Anaphothrips  obscurus. 
Mull  {striatic  Osb.)  on  oats  in  Alberta ;  and  Contarinia  {Diplosis)  tritid 
(wheat  midge). 

The  most  important  insects  attacking  fruit  crops  were  Eucosma 
(Spiionota)  oceUana  and  Olethreutes  consanguinana  (bud-moths),  and 
fruit-worms  of  the  genera  Xylina  on  apple  in  Nova  Scotia ;  Cono- 
irachelus  nenuphar  (plum  curculio)  and  Anthonomus  guadrigibbus  (apple 
curculio)  in  Quebec ;  Rhagoletis  pomondla  (apple  maggot)  and  the 
Aphids,  Aphis  pomi,  A.  sorbin  Myzus  persicae  and  Aphis  (Hyadaphis) 
avenaCy  on  apple  in  Ontario. 

A  preliminary  survey  was  made  of  the  injury  caused  by  bark- 
beetles  in  British  Columbia.  The  following  species  were  found  to 
be  involved  : — Dendroctonus  brevicomis  (western  pine  bark-beetle) 
D.  monticolae  (western  white  pine  park-beetle),  D,  pseudotsugae 
(Douglas  fir  bark-beetle)  and  D.  obesus  (Sitka  spruce  bark-beetle).  In 
Quebec,  New  Brunswick  and  the  Eraser  Valley  large  areas  of 
poplar,  birch,  maple,  etc.,  were  defoUated  by  Malacosoma  disstria 
(forest  tent  caterpillar).  Lygaeonematus  (Nematus)  ericksoni  (larch 
sawfly)  was  injurious  in  Manitoba  and  northern  Saskatchewan. 
Cocoons  of  this  insect  imported  from  Great  Britain  showed  about 
68  per  cent  of  parasitism  by  the  Ichneumons,  Mesoleius  tenthredinis, 
HyparrMys  albopictus,  Microcryptus  labralis  and  certain  Tachinids. 
The  following  insects  injuring  forest  trees  were  also  recorded : — 
Tortrix  (Harmologa)  fumiferana  (spruce  bud- worm)  in  Ontario  and 
Quebec ;  Ips  balsameus  (eastern  flr  bark-beetle)  in  Ontario,  Quebec 
and  New  Brunswick ;  Gossyparia  spuria  (elm  bark-louse)  in  Quebec ; 
Cyllene  robiniae  (locust  borer)  in  Ontario ;  Elaphidion  vittosum  (oak- 
twig  pruner)  in  southern  Quebec;  and  AgrUus  anxius  (bronze 
birch-borer)  in  eastern  Ontario. 

The  following  pests  occurred  on  garden  and  greenhouse  plants: — 
Oniscus  aselius,  ArmadiUidum  vidgare  and  A.  quadrifrons,  on  Begonia, 
Coleus,  etc. ;  Rhizoglyphus  hyacinJ^i  (bulb  mite) ;  Isosoma  orchidearum 
on  orchids ;  Napomyza  {Phytomyza)  chrysanthemi,  on  chrysanthemums ; 
LycophUia  margaritosa  {Peridroma  sauda)  on  carnations ;  and  Aphis 
maiai-radicis  on  asters. 
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Hewitt  (C.  G.).  Report  of  the  Dominion  Entomologist  for  the  year 
ending  March  81,  1915. — Dominion  of  Canaday  DepL  Agric. 
Ottawa,  1915,  40  pp.,  4  figs.,  2  plates,  1  map.  [Received  16th 
February  1916.] 
^ield  work  against  the  brown-tail  moth  [Euproctis  chrysorrhoea] 
was  continued  during  the  year.  The  infestation  in  New  Brunswick 
and  Nova  Scotia  was  very  severe  during  1913-14,  owing  to  the 
carriage  by  the  wind  of  female  moths  from  infested  districts  in  New 
England.  Observations  made  during  fche  winter  showed  that  a 
temperature  of  30*5°  F.  was  not  fatal  to  all  the  young  larvae  in  the 
webs.  The  favourite  food-plants  were  apple,  choke  cherry,  thorn, 
amelanchier,  and  plum ;  other  hosts  on  which  webs  were  found  for 
the  first  time  were  birch,  rose,  hornbeam,  dogwood,  hazel,  and 
raspberry.  Nearly  88  per  cent,  of  the  total  number  of  webs  collected 
were  obtained  from  apple.  Feeding  experiments  carried  out  in  the 
summer  of  1914  showed  that  first- stage  caterpillars  would  feed  and 
mature  on  grey  birch;  this  fact  is  significant,  since  the  birch  is 
abundant  in  New  Brunswick.  At  Dalhousie,  the  greatest  emergence 
of  larvae  in  spring  took  place  from  webs  which  had  been  covered  with 
snow  during  the  winter.  In  Nova  Scotia,  the  winter  dropping  of 
the  webs  was  found  to  be  a  serious  factor,  since  it  ensured  the 
continuation  of  the  pest. 

The  collection,  breeding,  and  liberation  of  the  natural  enemies  of 
the  gipsy  and  brown-tail  moths  was  continued.  These  included  the 
parasites,  Apanteles  ladeicolor  and  CcmpsUura  condnnata,  and  the 
predaceous  Carabid  beetle,  Calosoma  sycophanta. 

The  natural  control  of  three  native  insect  pests  was  studied,  viz : — 
Malacosoma  disstria  (forest  tent  caterpillar)  Hyphantria  cunea  (fall 
webworm),  and  Tortrix  (Harmologa)  fumiferana  (spruce  budworm). 
The  study  of  the  life-histories  of  some  of  the  parasites  was  completed, 
but  the  subject  still  requires  further  investigation. 

Insects  affecting  cereals  and  other  field  crops  were  : — Cirphis 
(Leucania)  unipuncta,  Haw.,  attacking  oats,  barley,  etc.,  throughout 
eastern  Canada ;  Melanoplus  atlaniis  (lesser  migratory  locust)  and 
M .  femur-rubrum  (red-l^ged  locust)  in  Ontario,  Quebec,  and  British 
Columbia;  Euxoa  ochrogaster  (red-backed  cutworm),  E.  nmsoria 
(dark-sided  cutworm)  and  Lycophotia  margaritosa  {Peridroma  saucia) 
(variegated  cutworm)  injuring  vegetable  crops  in  Ontario,  Quebec, 
Manitoba,  Alberta,  etc.  ;  Lachriostema  spp.  (white  grubs),  destructive 
in  pasture  land  and  in  wheat  crops  in  Ontario  and  Manitoba  respec- 
tively; Cephus  ocddenialis  (western  wheat-stem  saw-fly)  on  wheat 
and  rye  in  Manitoba ;  Chortophila  (Phorbia)  brassicae  (cabbage  maggot) 
on  cabbage,  cauliflower,  radish  and  turnip  in  all  parts  of  Canada ; 
Hylemyia  anliqua  (P.  ceparum)  and  Pegomyia  fusdoeps  (onion  and 
seed-corn  maggots) ;  Phlyctaenodes  (Loxostege)  stidicaUs  (sugar  beet 
webworm),  injuring  onions  and  carrots  in  Saskatchewan,  and  lucerne, 
turnips,  rape,  cabbage,  etc.,  in  Manitoba  ;  Entomoscelis  adonidis  (red 
turnip  beetle),  on  radishes  and  ten-week  stocks  in  Yukon  Territory, 
and  on  turnips,  spinach  and  radishes  in  Alberta  ;  Papilio  polyzenes 
(celery  caterpillar),  on'celery  and  parsley  in  Ottawa ;  Acyrthosiphon 
(MacroHj^um)  pisi,  Ealt.  (pea  aphis),  on  peas  in  Ontario  and  Nova 
Scotia ;  Fhytwndra  cdUfomica  (alfalfa  looper),  on  lucerne  in  British 
Columbia,   and  on   turnip,    lettuce,    onion  and   apple  in  Ottawa ; 
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CofUarinia  (Diplosis)  tritici  (wheat  midge),  a  pest  of  grain  crops  in 
^e  Lowar  Fraser  Valley. 

With  r^ard  to  insects  attacking  fruit  crops,  the  Ufe-histc^es  of  the 
following  were  worked  out : — Eucosma  (Spilonota)  oceUana  (eye- 
spotted  bud-moth),  Olelhreutes  consanffuinana  (larger  bud-motb), 
XyUna  {CcdocamjM)  nupera.  Lint.,  X,  (C)  cineritia,  Grote, 
X.  (C.)  curvimaoula,  Morr.,  GraptoUtha  (XyUna)  lactidnerea, 
Grote,  and  (?.  (X)  bethunei  (fruit-worms  of  apple).  In- 
complete notes  were  obtained  on  6.  {XyUna)  georgii,  Conisira 
(Scapelosoma)  tristigmata,  Grote,  and  Ceramica  (Mamestra)  picta,  Harr., 
which  were  found  to  be  injuring  apples.  The  period  in  the  life- 
cycle  in  which  these  Noctuids  were  most  susceptible  to  attack 
was  the  young  larval  stage,  when  the  insect  feeds  oa  the 
young  leaves  and  blossoms.  The  older  larvae  damaged  the  fruit, 
about  20  per  cent,  of  the  latter  showing  injury  in  unsprayed  orchards. 
In  July  1913  the  larvae  of  G,  bethunei  were  found  destroying  the  pupae 
of  Malacosoma  disstria,  and  constituted  an  appreciable  factor  m  the 
natural  control  of  this  pest.  The  codling  moth  [Cydia  pomonella]  in 
Nova  Scotia  appeared  to  be  single-brooded,  the  life-cycle  extending 
over  a  long  period.  Xyleborus  pyr%  Peck,  (shot-hole  borer)  was 
present  in  one  district  in  Nova  Scotia;  the  larvae  were  readily 
destroyed  by  the  injection  into  the  host  tree  of  carbon  bisulphide. 
In  migration  experiments  with  Aphids,  it  was  found  that  A,  sorbi 
migrates,  during  the  latter  half  of  June,  from  the  apple  to  the 
plantain.  The  return  to  the  apple  occurs  in  early  autumn.  Investiga- 
tions were  also  carried  out  on  Rhagoletis  pomoneUa  (apple  maggot), 
TetranyiAiispihsics  {plum  mite),  HaUica  chalybea  {gra,^  flea-beetle), 
Monophadnus  rubi  (raspberry  sawfly),  Psylla  pyricola  (pear  psylla), 
Crioceris  asparagi  and  C.  duodecimpunctata  (asparagus  beetles), 
Conotrachdus  nenuphar  (plum  curculio),  Empoasca  mali  (apple  leaf- 
hopper),  and  Tischeria  malifolidla  (apple  leaf-miner).  Insects  affecting 
apples  in  Quebec  were  Anthonomus  quadrigibbus  (apple  curculio), 
Cacoeda  (Archips)  argyrospHa  (fruit  tree  leaf-roller)  and  C  nenuphar. 

In  British  Columbia  the  fruit  insects  investigated  were : — Enarmonia 
prunivora  (lesser  apple  worm),  Eriosoma  lanigerum  (woolly  aphis), 
Lygus  pratensis  (tarnished  plant  bug),  Formica  rufa  and  Anarsia 
UneateUa  (peach  twig  borer). 

Among  the  insects  attacking  forest  and  shade  trees,  Lygaeonemalus 
(Nematu^s)  erichsoni  (larch  sawfly)  appeared  to  be  spreading  westward 
and  killed  much  timber  in  eastern  Ontario  and  Manitoba.  Tortrix 
fumiferana  (spruce  bud-worm)  was  present  in  the  forests  of  New 
Brunswick.  Injury  by  Malacosoma  disstria  and  M.  americarM  in 
Ontario  and  Quebec  was  considerably  lessened  by  natural  controlling 
factors,  chiefly  parasitic  fungi  and  bacteria.  Extensive  outbreaks  of 
the  same  insects  occurred  in  British  Columbia.  Cerambycid  and 
Buprestid  borers  and  ambrosia  beetles  caused  injury  to  logs  and  fire- 
killed  timber.  Bark-beetle  injury  was  extensive  in  British  Columbia, 
where  white  pine  was  attacked.  Spruce  in  the  same  province  was 
injured  by  Chermes  cooleyi  (spruce  gall  Aphid),  Aphis  abietina,  and 
Dendrodonus  obesus  (Sitka  spruce  bark-beetle). 

The  most  important  insects  affecting  garden  and  greenhouse  plants 
were  Lycophotia  margaritosa  (variegated  cutworm),  Lygus  pratensis 
(tarnished  plant  bug),  and  Neocerata  (Dasyneura)  rhcdophaga,  Coq. 
(rose  midge). 
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Adams  (C.  C).  An  Eeologleal  Study  of  Prairie  and  Forest  Inverte« 
brates. — Bidl  Illinois  State  Lab.  Nat,  Hist.,  Urbana,  xi.  Article  2, 
September  1915,  280  pp.,  63  plates.  [Received  2nd  February 
1916.] 

This  is  an  elaborate  list  of  the  invertebrate  fauna  of  Illinois, 
considered  in  relation  to  its  habitat.  A  bibliography  of  331  works, 
an  index  and  63  plates  are  features  of  the  volume.  Many  of  the 
insects  dealt  with  are  figured. 


Malloch  (J.  R.).  Some  Additional  Records  of  Cliironomtdae  for 
Illinois  and  Notes  on  other  Illinois  Diptera.— SuZI.  lUinois  State 
Lab.  Nat.  Hist.,  Urbana,  xi,  Article  4,  December  1915,  pp.  305- 
363,  6  plates. 

Among  the  predaceous  and  parasitic  flies  occurring  in  Illinois  are 
the  Asilid,  Promachus  vertebratus.  Say,  the  larva  of  which  is  predaceous 
upon  larvae  of  Lachnostema ;  the  parasitic  Bombyliids,  Spogostylum 
anaie,  Say,  and  Exoprosopa  fasciata,  Macq.,  taken  on  two  species  of 
Monarda ;  Exoprosopa  fasdpermis,  Say,  which  is  a  h}rperparasite  of 
the  species  of  Tiphia,  which  again  are  parasitic  upon  Lachnostema ; 
and  Spamopolius  ftdvus,  Wied.,  parasitic  upon  larvae  of  LachtMstema. 


Jabtis    (B.).     The    Sugar-cane     Beetle.— Queen^Zani    Agric,   Jl, 
Brisbane,  v,  no.  1,  January  1916,  p.  42. 

The  heavy  rainfall  on  the  8th  November  was  followed  by  the 
emergence,  in  the  Babinda  area,  of  enormous  nimibers  of  cane  beetles. 
Three  species  were  observed,  namely,  Lspidiota  caudata,  L.  aJbohirta, 
and  Anophgnathus  sp.  The  last-named  insect  cannot  at  present  be 
included  in  the  list  of  Scarabaeidae  attacking  sugar-cane,  and  is  not 
likely  to  become  troublesome  in  the  future.  In  spite  of  the  abnormal 
dryness,  beetles  which  transformed  about  the  middle  of  September 
were  still  alive  six  weeks  later,  and  were  found  in  their  pupal 
chambers  at  a  depth  of  from  9  to  12  inches  below  the  surface. 


Mississippi  Nursery  and  Orchard  Inspection  Law. — Mississippi  Agric. 
Median.  CoU.,  xii.  Bull.  no.  4,  October  1915,  pp.  10-15.  [Received 
15th  February  1916.] 

The  text  of  this  law,  enacted  in  1908,  and  of  the  rules  and 
regulations  attaching  to  it,  are  given.  These  rules  and  regulations  are 
promulgated  by  the  Entomologist  of  the  Mississippi  Experiment 
Station. 

OiBBS  (A.E.).  Bhyssa  persuasoria,  thelehneamon  of  the  Giant  Saw-fly, 
Sirez  gigas,  in  Hertfordshire.— TratM.  Hertfordshire  Nat.  Hi$t. 
Soc.,  London,  xvi,  no.  2,  January  1916,  pp.  39-40,  1  plate. 

Specimens  of  Rhyssa  persuasoria  were  taken  at  Berkhamsted  in 
July  last.  The  larvae  of  this  species  are  parasitic  on  Sirex  gigas, 
which  is  a  common  borer  of  fir  trees  in  Britain. 

(C253)  Wt.Pl/106.    1,500.   4.16.   B.&  F.Ltd.    Gp.11/8.  ▲ 
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Jepson  (F.  p.).  a  Tour  of  the  Coeonut  Districts  of  ViiU—DepL  Affric,, 
Fiji,  Suva.  Pamphlet  no.  16,  1915,  4  pp.  [Received  from  the 
Colonial  Office  16th  February  1916.] 

This  is  a  report  of  the  visit  of  the  Government  Entomologist   to 
the  chief  coconut  districts  of  Fiji  between  January  and  April  1915. 
The  spathe-boring  moth  was  found  to  be  common  throughout    the 
districts  and  especially  troublesome  at  Vuna,  Nagasau  and  Vunavessa. 
The  spathes  enclosing  the  inflorescence  are  penetrated  by  the  larvae  of 
this  species.    The  larvae  feed  on  the  flowers  and  when  mature  pupate 
a  short  distance  below  the  surface  of  the  soil.  The  adults  emerge  in  from 
22  to  25  days  and  egg-lajring  begins  soon  after  emergence.    Proinecotheca 
reichei  (coconut  leaf -miner)  was  observed  in  some  plantations,  but  on 
account  of  the  high  degree  of  parasitism,  probably  cannot  be  regarded 
as  a  serious   pest.    Stick  insects  [Graeffea  cocophaga,  Newp.]  w^ere 
abundant,  extensive  damage  being  caused  in  some  cases.    Since  the 
eggs  are  dropped  on  to  the  groimd  by  the  female,  it  is  advisable  that 
weeds  and  grass  for  a  distance  of  about  12  feet  roimd  the  trunks  of 
trees  should  be  cut  and  bumed.    Magpies  introduced  into  Taviiini 
some  time  ago  are  thought  to  keep  the  pest  in  check  in  the  south 
part  of  the  island.    Bud-rot  was  foimd  in  a  few  localities  in  Taviimi, 
and  it  is  recommended  that  infected  trees  should  be  destroyed.    From 
observations  made  on  the  island  of  Laucala,  the  author  is  of  the 
opinion  that  the  exceptionally  heavy  yield  of  fruit  was  correlated 
with  the  swarms  of  bees  present.    It  is  considered  that  the  intro- 
duction of  bees  into  other  plantations  is  worth  a  trial. 

The  only  insect  pest  noticed  on  bananas  was  a  scale,  Asjndiotus  sp. 
The  leaves  of  yoimg  tea  plants  at  Wainunu  were  attacked  by  a  small 
leaf -rolling  caterpillar.  Cacao  was  practically  free  from  insect  enemies, 
except  at  Wainunu,  where  the  leaves  of  the  plants  were  occasionally 
attacked  by  Adoretus  umbrosus  var.  tenuimacvlaJtus  (Japanese  rose 
beetle). 

South  (F.  W.).  Summary  of  Locust  Work  for  the  Third  Quarter  July 
to  September  191b.—Agric.  BuU.  Fed.  Malay  States,  Kuala 
Lumpur,  iv,  no.  3,  December  1915,  pp.  68-72. 

The  situation  as  regards  locusts  has  remained  practically  unchanged. 
There  is  no  prospect  of  locust  work  in  Selangor  ever  assuming  large 
proportions  again,  and  such  destruction  work  as  may  be  necessary 
will  be  simple  to  carry  out  and  involve  little  expense ;  only  one  swarm 
was  left  in  the  State  at  the  end  of  the  quarter.  In  Johore  and  the 
Negri  Sembilan  on  the  other  hand,  destruction  work  continued 
throughout  the  breeding  season  from  the  begmning  of  July  to  the  end 
of  the  first  week  in  September.  In  Johore  320  swarms  in  all  were 
destroyed,  while  the  total  niunber  destroyed  in  the  N^i  Sembilan 
was  1894,  of  which  more  than  half  were  in  the  Tampin  district.  On 
the  whole,  locust  destruction  work  must  be  considered  to  be  pro- 
ceeding slowly  and  satisfactorily  in  the  Federated  Malay  States  and 
Johore. 
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Anstead  (R.  D.).   Report  on  a  Tour  in  Central  Travancore. — Planters' 
Chronicle,  Bangalore,  xi,  no.  2,  8th  January  1916,  pp.  12-14. 

Central  Travancore  is,  as  a  whole,  remarkably  free  from  diseases 
when  compared  with  other  tea  districts.  The  worst  pest  is  Hdopeltis 
which  appears  to  be  slowly  spreading.  Other  known  food-plants  of 
this  pest  are  cinchona  and  tea,  and  probably  others  exist.  The 
former  should  be  abolished  from  among  the  tea  plants  and  the  latter 
kept  away  from  the  boundaries  as  far  as  possible. 


Report  on  the    Agricultural   Department,  St.  Vincent,    1914-15. — 

Barbados,  1915,  23  pp. 

Ejtcept  in  the  case  of  cacao  and  arrowroot,  crops  were  not  seriously 
attacked  by  insect  pests  during  the  year.  The  damage  to  cacao  by 
Heliothrips  rubrocinctus  increased  in  extent ;  spraying  with  kerosene 
emulsion  and  other  washes  was  carried  out.  TTie  numbers  of 
Aleurodicus  cocois  (coconut  white-fly)  in  the  Leeward  District  were 
much  less  than  in  the  previous  year,  probably  on  account  of  insect 
And  fungus  parasites.  Asjndioius  destructor  occurred  on  coconuts  in 
some  localities  ;  in  the  Carib  country  the  pest  appeared  to  be  kept  in 
<3heck  by  a  parasite  or  predator,  or  both.  Arrowroot  in  the  leeward 
district  was  somewhat  severely  attacked  by  the  larva  of  the  Hesperid, 
Calpodes  ethlius. 


Orben  (E.  E.).  On  two  new  British  Coccidae,  with  notes  on  some 
other  British  species. — ErUomologisf s  Mthly.  Mag.,  London,  Hi, 
nos.  13  and  14,  January  and  February  1916,  pp.  23-31,  4  figs. 

Parafairmairia  gracilis,  sp.  n.,  and  Lecanopsis  longicornis,  sp.  n., 
were  found  on  grasses  in  the  vicinity  of  Camberley  in  July  1915. 
The  following  species  are  also  recorded: — Gossyparia  ulmi,  Geoff., 
found  on  elm  at  Famham,  Surrey,  and  well-known  as  a  pest  of  green- 
house plants,  including  palms,  Dracaena,  Citrus  and  oleander ; 
Aspidiotus  ostreaeformis.  Curt.,  on  poplar  at  Famham ;  Lepidosaphes 
(Mytilaspis)  ficus.  Sign.,  on  young  twigs  of  edible  fig  at  Wisley  and  on 
Japanese  maple ;  Parlatoria  proteus.  Curt.,  on  Vanda  teras,  at  Wisley; 
Eulecanium  (Lecanium)  dlialum,  Dougl.,  occurring  in  Devonshire, 
*Cheshire,  Kent  and  Surrey;  E,  (L.)  peisicae,  Geoff.,  on  leaves  of 
Arcdia ;  EriopeUis  festv^cae,  Fonsc,  and  Luztdaspis  luzidae,  Duf.,  at 
Oamberley. 


Theobald  (F.  V.).     A  New  Myrmecophilous  Aphid  from  Africa* — 

Entomologist's  Record^  London,  xxviii,  no.  2,  15th  February  1916, 
pp.  37-38. 

A  description  is  given  of  Aphis  pheidolei,  sp.  n.,  found  in  the  nests 
of  an  ant,  Pheidole,  sp.,  at  Mwengwa,  Rhodesia.  This  species  probably 
occurs  on  some  native  plant,  just  as  the  mjmnecophilous  Aphis 
plantaginis,  Schrank,  does  in  Europe. 

(Cf63)  a2 
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Back  (E.  A.)  &  Pemberton  (C.  E.).  Effect  of  Cold-Storage  Tempera- 
tures upon  the  Mediterranean  Fruit  Fly. — JL  Agric.  Research^ 
Washington^  D,C.,  v,  no.  15,  10th  January  1916,  pp.  657-666. 

Since  the  introduction  of  Ceratilis  capitcUa,  Wied.  (Mediterraneaft 
fruit  fly)  into  the  Hawaiian  Islands  and  the  subsequent  quarantine 
measures  against  Hawaiian  fruits,  the  fruit-grower  in  the  islands  has 
been  compelled  to  devise  methods  of  using  his  fruit  to  advantage  at 
home.  There  are  many  host-fruits,  such  as  Persea  gratissima  (avocado), 
certain  varieties  of  Mangifera  indica  (mango)  and  Chrysophyllum 
cainito  (star-apple),  which,  while  often  becoming  too  badly  infested 
to  be  of  use  if  left  to  ripen  normally  upon  the  tree,  become  infested  so 
late  in  their  development  that  they  may  be  preserved  for  commercial 
purposes  if  they  respond  favourably  to  cold  storage,  and  if  such  cold 
storage  kills  whatever  stages  of  the  fruit  fly  may  be  present  in  the 
fruit  when  picked.  Primarily  undertaken  to  aid  the  local  horticul- 
turists,  the  experimental  work  reported  in  this  paper  has  yielded 
results  which  may  be  of  great  commercial  importance  in  defining  the 
conditions  imder  which  cold-storage  temperatures  will  kill  the  fruit 
fly  in  stored  fruits,  thus  rendering  them  free  from  danger  as  trans- 
porters of  this  pest  from  one  country  to  another  or  even  from  one 
mfested  district  to  another.  A  historical  review  of  the  use  of  cold- 
storage  temperatures  in  economic  entomology  is  given,  together  with 
a  description  of  the  methods  adopted  in  the  present  experiments, 
the  results  of  which  are  tabulated  and  discussed  in  detail.  They  show 
that  no  eggs  or  larvae  of  C.  capitata  survived  refrigeration  at  40°  to 
45°  F.  for  seven  weeks,  at  33°  to  40°  for  three  weeks,  or  at  32°  to  33° 
for  two  weeks.  These  facts  may  lead  to  a  modification  of  existing 
quarantines  and  encourage  the  refrigeration  of  fruit  subject  to  fruit  fly 
attack.  It  seems  reasonable  to  conclude  that  sooner  or  later  the 
certification  of  properly  refrigerated  fruit  will  be  practicable.  A 
bibliography  of  seven  works  is  appended  to  this  paper. 

Fink  (D.  E.).  Control  of  Injurious  Aphides  by  Ladybirds  in  Tidewater^ 
Virginia.  —  FtVjfmia  Truck  Expt,  Sta.,  Norfolk,  Bull.  no.  15,. 
Ist  April  1915,  16  pp.,  4  figs.,  2  charts.  [Received  10th  February 
1916.] 

The  introduction  and  colonisation  of  the  Coccinellid,  Hippodamia 
amvergens,  Gu6r.,  was  undertaken  in  Tidewater,  Virginia,  primarily 
to  aid  in  controlling  Myzu-s  persicae,  Sulz.  (spinach  aphis).  H,  con^ 
vergens  is  also  a  natural  enemy  of  other  Aphids,  of  which  the  following 
occur  in  this  region :  Aphis  brassicae,  L.  (cabbage  aphis),  A.  rumids 
(bean  aphis),  Acyrthosiphon  {Macrosiphum)  pisi,  Kalt.  (pea  aphis) 
and  M.  solanifolii,  Ashm.  (potato  aphis).  This  bulletin  deals  with 
the  use  of  Coccinellids  in  this  method  of  control,  in  which  MegiUa 
maculata  (spotted  ladybird)  was  also  employed.  There  are  five 
generations  of  the  ladybirds  in  Tidewater,  Virginia.  During  July 
and  August  they  are  partly  inactive.  H,  convergers  prefers  smaller, 
soft-bodied  Aphids,  while  M.  maculata  is  less  discriminating.  The 
latter  is  the  first  to  hibernate,  usually  about  mid-November ;  H.  con- 
vergens  during  mild  winters  may  continue  to  feed  as  late  as  Christmas, 
and  may  be  observed  during  the  winter  months.  Coccinellids  are 
valuable  as  checks  to  sporadic  outbreaks  of  Aphids  and  no  further 
trouble  has  been  reported  where  they  have  been  colonised. 
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Smith  (L.  B.).  The  Pavement  Ant  (Tetramorium  cespitum,  L.).— 
Virginia  Truck  ExpL  Sta.,  Norfolk,  Bull.  no.  16,  15  pp.,  6  figs. 
[Received  10  February  1916.] 

During  the  past  two  years  growers  in  the  Norfolk  region  have  been 
suffering  losses  from  the  attacks  of  Tetramorium  cespUumy  L.  (pave- 
ment ant).  This  pest  was  introduced  into  the  United  States  from 
Europe,  probably  150  or  200  years  ago,  since  when  it  has  become 
widely  distributed.  In  America  it  has  become  a  household  pest  in 
towns,  but  until  quite  recently,  had  not  been  recorded  as  attacking 
vegetable  crops.  It  has  been  observed  to  feed  on  the  following 
vegetables :  kohl-rabi,  cauliflower,  cabbage,  egg-plant,  Brussels 
sprouts,  pepper,  tomato,  radish,  parsley  and  lettuce.  The  damage 
is  done  to  the  roots,  crown  and  lower  portion  of  the  stem  and 
on  the  stem  and  crown  resembles  that  caused  by  cutworms.  The 
attacks  have  been  found  to  be  more  severe  during  the  spring, 
autumn  and  winter.  Where  the  nests  are  accessible,  fumigation  with 
carbon  bisulphide  has  proved  the  most  efficient  method  of  control. 
If  the  nest  occurs  on  tne  surface  of  the  ground,  a  saucer  containing 
a  few  ounces  of  the  fumigant  should  be  placed  on  the  ground  and 
covered  with  several  thicknesses  of  heavy  canvas  for  at  least  twelve 
hours.  If  the  nest  is  underground,  swabs  of  absorbent  cotton  soaked 
in  the  fumigant  should  be  pushed  down  into  the  nest  and  the  soil 
packed  firmly  over  them.  Where  these  methods  cannot  be  employed, 
poison  baits  may  be  used.  The  following  Paris  green  and  bran  bait 
formula  has  given  excellent  results :  Wheat  bran,  25  lb. ;  Paris 
green,  J  lb. ;  molasses,  3  U.S.  quarts ;  oil  of  cloves  or  other  aromatic 
oil,  one  teaspoonful ;  and  enough  water  to  make  a  soft  mash.  The 
following  soluble  arsenic  and  syrup  bait  proved  even  more  efficient : 
Molasses  or  fruit  syrup,  4  lb. ;  water,  1  U.S.  quart ;  potassium 
arsenate,  J  oz. ;  and  one  orange  groimd  to  pulp.  The  bran  bait  is 
sprinkled  around  the  bases  of  the  plants,  while  a  sponge  is  saturated 
with  the  arsenic  and  syrup  bait  and  placed,  to  minimise  evaporation, 
in  a  small  cardboard  box  through  the  sides  and  bottom  of  which  holes 
about  one-half  inch  in  diameter  have  been  punched.  The  box  should 
be  placed  near  the  nest  or  close  to  the  runs  of  the  ants.  The  sponge 
should  be  saturated  again  three  days  later  and  again  a  third  time  if 
the  attack  continues.  Hot  water,  at  175^  F.  or  more,  is  very  destructive 
to  ants,  but  fails  to  reach  all  parts  of  a  nest  which  is  not  on  the  surface 
of  the  ground.  The  use  of  fish-scrap  fertiliser  greatly  lessened  the 
attacks  and  is  therefore  of  some  value  as  a  repellent. 

CoAD  (B.  R.).  Studies  on  the  Biology  of  the  Arizona  Wild  Cotton 
Weevil. — U.S.  DepL  Agric,  Washington,  D.C.,  Bull.  no.  344, 
18th  January  1916,  23  pp.,  1  fig.,  2  plates. 

This  paper  deals  with  AtUJionomus  grandis  thtirberiae  (Arizona  wild- 
cotton  weevil)  in  Arizona  [see  this  Review,  Ser.  A,  iii,  p.  545].  This 
weevil  is  not  known  to  occur  on  any  plant  other  than  Tkurberia 
thespesiodes,  which  is  found  from  Arizona  southwards  along  the  Sierra 
Madre  as  far  as  Guadalajara  in  the  State  of  Jalisco,  Mexico.  There 
is  no  information  as  yet  concerning  the  presence  of  the  weevil  on  this 
plant  in  Mexico.     As  the  activity  of  the  insect  in  nature  largely 
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depends  upon  the  growing  and  fruiting  period  of  the  plant,  close 
observations  of  the  latter  were  made.  Plants  growing  at  elevations 
below  3,000  feet  were  all  in  full  leaf  and  producing  squares  by  the 
1st  May ;  at  elevations  of  from  3,000  to  4,000  feet  the  plants  started 
to  form  squares  shortly  after  1st  June  and  produced  two  or  three 
crops  before  the  end  of  the  season.  About  the  1st  July  plants  at 
about  4,500  feet  started  to  form  squares,  while  those  above  5,000  feet 
did  not  do  so  until  30th  July  or  later,  and  produced  only  one  crop. 
Though  this  classification  is  only  approximate,  as  conditions  of  moisture, 
exposure,  etc.,  vary  greatly  at  the  same  altitude  in  different  localities, 
it  shows  the  extreme  variation  in  the  fruiting  period.  The  last  crop 
of  fruit  (August  and  September)  is  always  the  largest,  and  blooming 
extends  over  a  longer  period  at  this  time,  in  some  cases  into  early 
October.  The  appearance  of  the  weevils  after  hibernation  is  very 
scattered  during  the  early  spring  months.  General  emergence  begins 
early  in  July  and  nearly  all  have  emerged  by  mid- August,  and  the 
weevils  are  active  on  the  plants  from  then  until  the  advent  of  the 
cold  weather.  There  appear  to  be  only  one  or  two  generations,  the 
last  remaining  and  hibernating  in  the  pupal  cells  in  the  bolls.  The 
emergence  of  the  weevil  shows  a  very  decided  relation  to  the  Thurheria 
boll,  which  in  spring  reaches  a  concQtion  such  that  it  is  easily  opened. 
At  this  period  it  seems  usually  necessary  for  the  boll  to  be  at  least 
slightly  moistened  to  soften  the  cell  before  the  weevil  can  emerge. 
It  seems  probable  that  in  the  vicinity  of  Tucson  (Arizona)  the  normal 
emergence  in  the  mountains  during  the  spring  and  summer  months 
depends  largely  upon  the  frequence  of  the  showers  and  that  the 
general  emergence  is  produced  by  the  rains  of  July  and  August. 

As  regards  the  relative  attraction  of  cotton  and  Thurheria  for  the 
weevils,  a  large  number  of  cage  tests  were  made  which  seemed  to 
indicate  that  unfed  hibernated  Thurheria  weevils  display  no  preference 
for  either  plant,  while  those  fed  on  either  plant  exclusively  for  a  few- 
days  after  emergence  will  at  first  favour  that  plant  slightly  when 
offered  a  choice,  but  will  soon  feed  equally  on  both.  From  this  it 
would  seem  that  neither  plant  has  the  power  to  attract  the  weevils 
from  the  other,  but  later  observations  made  in  the  field  did  not 
altogether  support  this.  The  field  cotton  at  the  ranch  was  repeatedly 
attacked  by  the  weevils,  and,  while  there  was  considerable  injury  to 
the  squares  and  bolls  on  this  cotton,  only  two  bolls  were  attacked  on 
several  plants  of  Thurheria  growing  so  close  to  the  cotton  that  some 
branches  overlapped  it.  The  fecimdity  of  A,  grandis  thurheriae  was 
greater  \mder  Arizona  conditions  than  under  the  unnatural  environ- 
ment of  southern  Texas,  although  the  daily  rate  of  oviposition  was 
much  the  same. 

In  tests  of  caged  weevils  on  growing  Thurheria  plants,  the  conditions 
very  closely  approximated  to  those  imder  which  the  plants  and  weevils 
exist  in  nature.  A  very  high  larval  mortality  was  indicated  by  the 
fact  that  while  154  bolls  showed  signs  of  weevil  injury,  only  30,  or 
19*4  per  cent.,  contained  live  adults  on  2nd  January.  Most  of  the 
injured  bolls  from  which  the  weevils  had  disappeared  showed  only 
one  or  two  seeds  eaten  out  by  the  larvae.  This  larval  mortality  may 
explain  why  the  weevil  does  not  increase  out  of  all  proportion  to  the 
abundance  of  its  very  restricted  host  plant  though  the  females  Ave  so 
extremely  prolific.    Tests,  made  in  the  same  manner  upon  cotton 
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plants,  showed  that  even  on  cotton  the  strong  adherence  of  the 
weevil  to  the  habit  of  cell  hibernation  persists.  Though  several 
hundred  infested  Thurberia  bolls  were  collected  in  various  localities 
and  the  adult  weevils  were  reared,  not  a  single  parasite  emerged,  nor 
was  any  record  of  parasitism  made  during  the  entire  season.  Only 
one  case  of  predaceous  insects  attacking  A.  grandis  ihurberiae  was 
noted.  On  2i5th  September  1914,  in  the  Santa  Rita  mountains,  at 
about  3,500  feet  some  Phymatidae  were  observed  feeding  on  the 
adult  weevils,  which  have  been  determined  by  Mr.  Otto  Heidemann 
as  PhffnuUa  erosa  var.  fasciata,  Gray,  and  Macrocephalm  ineqmliSy 
Champ. 

Williams  (C.  B.).  Thrips  oryzae,  sp.  nov.,  injurious  to  Rice  in  India* 
— BvU,  ErUom.  Research,  London,  vi,  no.  4,  February  1916, 
pp.  353-355, 1  fig. 

A  description  is  given  from  female  examples  of  Thrips  oryzae,  sp.  n., 
of  which  numerous  specimens  were  obtained  on  very  yoimg  rice  at 
Madurantakam,  Soul^  India,  in  May  1915.  The  only  other  species 
of  thrips  hitherto  recorded  as  damaging  rice  are  Haplothrips 
(Phloeothrips)  oryzae  and  H.  japonica  from  Japan. 


Marshall  (G.  A.  K.).  Some  injurious  Indian  Weevils  (Curcolionidae) 
— ii. — Bull.  Entom.  ResearcJi,  London,  vi,  no.  4,  February  1916, 
pp.  365-373,  5  figs. 

The  following  new  species  of  injurious  weevils  are  described: — 
Emperorrhinus  d^oliator,  gen.  et  sp.  n.,  defoliating  various  fruit 
trees  and  alders  in  the  Punjab,  Sikkim  and  Assam ;  ConicUus  indicus, 
sp.  n.,  attacking  Tamarix  indica  in  Bengal ;  CeiUhorrhynchus  pofiu- 
lacae,  sp.  n.,  mining  in  the  leaves  of  Portulaca  oleracea  (purslane)  in 
Bengal ;  Baris  jxyrttdcuMc,  sp.,  n.,  boring  in  the  stems  of  P.  oleracea 
in  Bengal ;  Athesapeida  oryzae,  sp.  n.,  a  serious  pest  of  rice  in  Madras ; 
and  Acythopeus  cUruUi,  sp.  n.,  attacking  water  melons  in  Madras. 


Green  (E.  E.).  Report  on  some  Coccidae  from  Zanzibar,  collected  by 
Dr.  W,  M.  Aders. — BuU.  Entom.  Research,  London,  vi,  no.  4, 
February  1916,  pp.  375-376. 

The  collection  includes  the  following  species  of  Coccids : — Icerya 
seycheUarum,  Westw.,  on  Citrus  limonii;  Asterolecanium  bamhmae, 
Bdv.,  on  bamboo ;  Pseudococcus  citri,  Risso,  on  immature  cotton- 
bolls  ;  P.  crotonis.  Green ;  P.  pemidosus,  Newst.,  on  a  Cucurbitaceous 
plant ;  P.  virgatus,  Ckll.,  on  cotton  and  Clitoria ;  Coccus  (Lecanium) 
hesperidum,  L.,  on  indigenous  ferns ;  Coccus  (L.)  viridis.  Green,  on 
coffee  ;  Pvlvinaria  antigoni,  Green,  on  chilies  and  Luffa  acittangula  ; 
Ceroplastes  floridensis,  Comst.,  on  avocado  pear ;  Ceronema  ?  africana, 
Macfie,  on  a  leguminous  climber;  Aspidiotus  cyanophylli,  Sign., 
A.  lataniae.  Sign.,  and  A.  destructor,  Sign.,  on  husks  of  coconut ; 
A.  dictyospermi,  Morgan,  on  mango ;  A.  feus,  Ashm.,  on  roses ; 
A.   trilobitiformis.  Green,  on  Citrus  decumana  and  Ficus  elastica ; 
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Afdacaspis  (Diaspisy  pentagonal  Targ.,  on  Hibiscus  sabdarifa  and 
papaw  fruits ;  nemimionaspis  minor ^  Mask.,  on  husk  of  coconut ; 
a.  sp.,  near  rhododend/ri.  Green,  on  sisal  hemp ;  Ischnaspis  hngirostrisy 
Sign.,  on  coffee ;  and  Lepidomphes  beckii,  Newm.  (citrimay  Pack.),  on 
orange. 

Green  (E.  E.).  On  a  New  Coecid  Pest  of  Caeao  from  Trinidad.— £till. 
Entom.  Research,  London,  vi,  no.  4,  February  1916,  pp.  377-379, 
3  figs. 

Philephedra  theobromae,  sp.  n.,  collected  from  the  pods  of  Theobroma 
cacao  in  Trinidad,  is  described.  The  scales  were  attended  by  the  ant, 
Azteca  chartifex. 


Green  (E.  E.).  On  a  Coecid  injurious  to  Pine  Trees  in  the  Himalayas. 

— BidL  Entom.  Research,  London,   vi,  no.   4,   February  1916, 
pp.  395-397,  3  figs.,  1  plate. 

Ripersia  resinophila,  sp.  n.,  occurring  on  Pinus  longifolia  and 
P.  excdsa  in  the  Himalayas  is  described.  This  scale  is  said  to  occupy 
immy  ( ?  resinous)  cells  on  the  growing  shoots.  According  to 
>i.  A.  D.  Imms,  this  species  is  very  destructive  to  young  trees  up  to 
about  8  feet  high.    The  adult  female  is  coated  extemaUy  with  a  thick 

Emuny  investment  resembling  gum  arable.  The  young  Coccids,  on 
itching,  crawl  up  the  twigs  and  become  concealed  within  the  pine 
needles,  upon  which  they  feed.  Later  they  become  attached  to  the 
growing  twigs.  A  fungus  readily  germinates  on  the  gummy  covering 
during  wet  weather.  The  same  observer  has  found  the  insect  in 
several  localities  in  Kumaon  at  elevations  of  from  4,000  to  5,800  feet, 
the  numbers  being  greatest  on  hot  sunny  hillsides.  Badly  affected 
trees  grow  little  in  height,  only  in  thickness.  This  scale  is  attacked 
by  Coccinellidae  and  parasitic  Hymenoptera,  while  ants  swarm  on 
badly  infested  trees. 


DoANE  (R.  W.)  &  Ferris  (G.  F.).  Notes  on  Samoan  Coccidae  with 
Descriptions  of  three  New  Speeies. — Bull.  Entom.  Research, 
London,  vi,  no.  4,  February  1916,  pp.  399-402,  3  figs. 

This  collection  of  Coccidae  from  Samoa  contains  the  following 
species : — AstercHecanium  bambusae,  Bdv.,  on  bamboo ;  Coccus 
frontalis,  Green,  C.  viridis,  Green,  Lecanium  psidii,  Green,  PuUnnaria 
psidii,  Mask.,  on  unidentified  plants;  Ceroplastes  rubens,  Mask., 
on  mango ;  Saissetia  nigra,  Nietn.,  on  an  unidentified  plant ;  S.  cieae, 
Bern.,  on  orange ;  S.  hefnisphaerica,  Targ.,  on  several  hosts ;  Encalym- 
naius  tessellatus,  Sign.,  on  an  unidentified  plant ;  Chionaspis  aitri. 
Comst.,  on  orange  ;  C.  sainoana,  sp.  n.,  on  a  species  of  palm,  concealed 
beneath  the  woolly  covering  of  the  stems ;  Hemichionaspis  aspidistrae. 
Sign.,  on  palm,  banana  and  orange  ;  Aspidiotus  cydoniae,  Comst.,  on 
orange ;  A.  pangoensis,  sp.  n.,  and  Chrysomphalus  rossi.  Mask.,  on 
coconut  husks ;  Odonaspis  secreia,  Ckll.,  on  bamboo ;  Lepidosaphes 
beckii,  Newm.,  L.  gloveni.  Pack.,  L.  moorsi,  sp.  n.,  and  Parlatoria 
cinerea,  Doane  and  Hadden,  on  orange. 
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Watbrston  (J.).    Notes  on  African  Chaleidoidea.  1}§.—Btdl.  EnUm. 
Research,  London,  vi,  no.  4,  February  1916,  pp.  413-423,  6  figs. 

The  following  species  of  Chaleidoidea  are  described :  —Timioderns 
refringenSy  gen.  et  sp.  n.,  from  Nyasaland ;  Spilochalcis  andersoni, 
sp.  n.,  from  British  East  Africa ;  Hoclceria  munda,  sp.  n.,  and 
Uoencyfius  lamhorni,  sp.  n.,  from  Nyasaland.  The  last-named  was 
bred  from  the  eggs  of  a  Pierine  butterfly,  Bdenois  severina,  Cram. 


Shot-hole  Borer  of  Tea.  —  Troji.  Agric.,  Peradeniya,  xlvi,  no.  1, 
January  1916,  pp.  41-45. 

In  a  discussion  at  a  meeting  of  the  Committee  of  Agricultural 
Experiments,  Peiadeniya,  on  the  11th  November  1915,  Mr.  Speyer 
gave  the  results  of  some  experiments  to  illustrate  the  relation  of  the 
attack  of  the  shot-hole  borer  beetle  (Xyleborus  fornicatiis)  to  the 
general  conditions  under  which  tea  is  cultivated  in  Ceylon  [see  this 
Keinew,  Ser.  A,  iii,  p.  666].  The  first  two  experiments  showed  that 
the  beetles,  either  by  instinct  or  the  process  of  trial,  attack  trees 
which  have  previously  been  the  subject  of  attack,  and  that  a  mimber 
of  trees  are  never  visited  bv  them.  The  results  lead  to  the  belief 
that  the  tea  bushes  gradually  attain  a  state  in  which  they  invite  attack 
the  longer  they  run  from  the  last  pruning  and  that  some  bushes  hold 
out  against  the  beetle  longer  than  others  ;  a  considerable  number  do 
so  for  the  whole  period  between  two  prunings,  i.e.,  two  years  on  good 
soil,  and  a  smaller  number  on  poor  soil.  In  a  third  experiment  the 
preponderance  of  trees  left  unattacked  over  those  revisited  was 
remarkable  and  this  was  merely  due  to  pruning.  At  the  beginning 
of  the  experiment  the  effect  of  previous  pnining  on  the  trees  first 
found  attacked  had  not  made  itself  apparent.  These  trees  began  to 
give  the  best  evidence  of  their  immunity  towards  the  middle  of  the 
experiment,  when  the  shoots  were  putting  out  an  abundance  of  leaves, 
and  at  the  end  of  the  experiment,  which  had  lasted  3^  months,  100  per 
cent,  of  the  pruned  trees  had  become  immune,  even  though  the  galleries 
of  the  beetle  had  not  been  removed  from  them,  save  in  the  branches 
pruned.  An  examination  of  the  257  trees  of  the  first  experiment, 
made  on  24th  October — four  months  after  natural  pruning — showed 
that  not  a  single  beetle  was  present  in  any  of  the  bushes,  and  some 
evidence  was  forthcoming  that  the  beetles  are  actually  forced  to  leave 
their  galleries  in  the  lower  parts  of  the  bushes  after  pruning.  Iii 
those  branches  which  put  out  no  shoots  after  priming,  this  is  not 
the  case,  and  it  is  therefore  highly  advisable  to  remove  these  branches 
within  four  months  of  pruning.  It  is  stated  in  conclusion  that  tea 
grown  under  exceptionally  poor  conditions  does  not  seem  to  establish 
immunity  to  the  extent  which  is  noticeable  in  healthy,  well-manured 
fields. 

Craighead  (F.  C).  Insects  in  their  Relation  to  the  Chestnut  Bark 
Disease. — Science,  Lancaster,  Pa,,  xliii,  no.  1100,  28th  January 
1916,  pp.  133-135. 

According  to  recent  investigations  by  Studhalter  and  Ruggles, 
the  Longicom  beetle,  Leptostylus  inacula,  is  the  most  important  carrier 
of  the  spores  of  chestnut  blight.    The  author  criticises  this  statement 
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as  lacking  proof.  Under  normal  conditions,  L,  maciila  never  frequents 
healthy  trees,  but,  together  with  other  species,  feeds  on  the  fruit  bodies 
of  the  fungus,  and  on  some  trees  from  50  to  75  per  cent,  of  the 
cankerous  area  has  been  found  to  be  eaten  clean  of  pustules.  Of  the 
three  other  beetles  stated  to  be  carriers  of  spores,  all  are  known  to  feed 
on  dead  wood  and  therefore  are  not  likely  to  frequent  living  trees. 
Certain  important  insects,  e.g.,  the  beetle,  Leptura  nitenSy  are  not 
mentioned  in  the  investigations.  This  insect,  which  is  certainly  of 
importance  in  carrying  spores  to  healthy  trees,  becomes  less  so  as  the 
infections  grow  older,  owing  to  its  increasing  tendency  to  breed  in  and 
frequent  diseased  trees  to  the  exclusion  of  healthy  ones.  Other  insects 
which  come  xinder  this  category  are  several  species  of  Aegeriid  moths, 
although  in  these  cases  adaptetion  to  a  life  in  cankerous  tissue  has 
not  developed  to  so  great  an  extent.  In  many  instances  blight  has 
been  found  in  woimds  made  by  cicadas  and  tree-hoppers.  These 
insects  may  carry  the  spores  and  directly  inoculate  the  wound,  but  this 
is  improbable,  since  insects  of  this  kind  normally  frequent  healthy 
trees.  In  view  of  the  established  facts  that  the  ascospores  are  carried 
by  the  wind  and  the  pycnospores  are  washed  down  the  trunks  by  the 
rain,  the  role  played  by  insects  in  the  transmission  of  the  disease  by 
carrying  the  spores  is  probably  insignificant.  The  woimds  in  the 
cambium  caused  by  insects,  where  spores  can  gain  entrance,  are  far 
more  important.  Certain  insects  which  frequent  diseased  trees  and 
feed  on  the  spores  must  be  regarded  as  beneficial. 


Leonabd  (M.  D.).  The  Immature  Stages  of  two  Hemiptera, 
Empoasca  obtusa,  Walsh  (Typhloeybidae)  and  Lopidea  robiniae^ 
Uhler  (Capsldae).— J?nto?n.  News,  Philadelphia,  xxvii,  no.  2, 
February  1916.  pp.  49-54,  2  plates. 

The  early  stages  of  Empoasca  obtusa  and  Lopidea  rcbiniae  are 
described  in  this  paper.  E,  obtma  spends  the  winter  in  the  egg-stage 
on  twigs  of  Populus  deUoides,  Marsh  (common  cottonwood)  ai^d  of 
Populus  nigra  italica,  Du  Roi  (Lombardy  poplar),  i.  rcbiniae  was 
observed  on  the  leaves  of  Robinia  psettdacacia,  L,  (common  locust). 


Amundsen  (E.  0.).  The  Mexican  Bean  Weevil.— ilf^%.  BuU,  Cal. 
State  Commiss,  Hortic,  Sacramento,  v,  no.  1,  January  1916, 
pp.  33-34,  3  figs. 

The  Mexican  bean  known  as  "  Guamuchilc "  is  often  found 
infested  by  Bnichus  limbaius.  The  beans  are  pulp-covered  and 
are  produced  in  pods  four  to  six  inches  long.  The  beetle's  eggs  are 
laid  upon  the  pods  while  the  latter  are  quite  small,  and  the  larvae, 
shortly  after  hatching,  bore  into  the  pods  and  into  the  beans.  The 
hole  in  the  growing  bean  soon  closes  up  with  the  larvae  remaining 
inside  and  continuing  to  feed.  Just  before  entering  the  pupal  stage, 
the  larva  eats  its  way  to  the  outer  membrane  of  the  bean,  leaving  a 
thin  skin  through  which  the  adult  can  easily  push  its  way  when 
emerging.  Fumigation  with  carbon  bisulphide  is  generally  recognised 
as  the  best  treatment  for  infested  beans.  It  appears  to  be  impossible 
to  prevent  oviposition  in  the  pods  in  the  field,  but  to  reduce  attack, 
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the  beans  should  be  disinfected  with  carbon  bisulphide,  1  lb.  to  1,000 
cubic  feet  of  space,  and  sown  in  soil  in  which  beans  have  not  been  planted 
the  previous  year.  Unless  the  insects  are  destroyed  very  soon  after 
the  crop  is  gathered,  they  will  entirely  destroy  the  beans. 

Branigan  (E.  J.).  Some  Notes  on  the  Catalina  Cherry  HLoth.—Mthly. 
Bull,  Col.  State  Commiss.  Hortic,  Sacramento,  v,  no.  1,  January 
1916,  pp.  35-36. 

A  moth,  determined  by  Dr.  A.  L.  Quaintance  to  be  Cydia  (MeUissopus) 
laliferreana,  Wlsm.,  has  badly  infested  the  fruit  of  Prunus  integrifolia 
(Catalina  cherry)  at  Sierra  Madre.  Both  the  early  stages  and  the 
adults  resemble  those  of  Cydia  pomoneUa..  C.  latiferreana  pupates 
in  the  ground  just  at  the  surface.  The  cocoon  is  made  of  silk,  with 
an  outside  coating  of  pebbles  and  sand,  and  the  winter  is  passed  in  the 
larval  stage  within  the  cocoon.  One  cocoon  containexi  the  small 
white  cocoons  of  a  Microgasterine  parasite  from  which  the  adults 
had  already  emerged.  The  larva  of  C.  latiferreana  works  both  in  the 
pulp  of  the  fruit  and  within  the  seed  itself,  which  occupies  three-fourths 
of  the  inside  of  the  cherry.  This  pest  is  said  to  occur  from  Maine  to 
California. 

YosLER  (E.  J.).  Calendar  of  Insect  Pests  and  Plant  Diseases. — Mthly, 
BuU,  Cal.  State  Commiss.  Hortic,,  Sacramento,  v,  no.  1,  January 
1916,  pp.  37-43,  5  figs. 

Particulars  of  sprays  for  the  control  of  the  peach  twig  borer  {Anarsia 
Uneatella)  and  for  Aphis  pomi  and  A,  sorbi  are  given.  These  formulae 
have  already  been  published  [see  this  Review,  Ser.  A,  iii,  p.  274.] 

Maskew  (F.).  Quarantine  Division,  Report  for  the  Montli  of 
November  1915. — Mthly,  BuU,  Cal.  State  Commiss,  Hortic, 
Sacramento,  v,  no.  1,  January  1916,  pp.  44-46. 

The  pests  intercepted  in  the  month  of  November  1915  were : — 
From  Belgium :  Ahurodes  sp.,  larvae  of  Thrips  and  Lepidopterous 
larvae  and  cocoons  on  azaleas ;  Coccus  hesperidum,  Aspidiotus 
britannicus  and  Pseudococciis  dtrophilus  on  bays ;  Aspidiotus  hedefae 
on  Kentia  palms;  Coccus  hesperidum  on  Dracaena  palms  and  on 
Phoenix  robdinia ;  Hemichionaspis  aspidistrae  on  Aspidistra  lurida. 
From  Holland  :  Lepidosaphes  ulmi  on  Buxus.  From  Fiji :  Pseudo- 
coccus  sp.  on  coconut  palms.  From  Central  America  :  Pseudococcus 
sp.  on  bananas  and  orchids ;  Cerataphis  lataniae,  Diaspis  boisduvalii, 
Chrysoniphalus  ao^iidum  and  Coccus  Jiesperidum  on  orchids ;  Hoioardia 
biclavis  on  Aguataca  amis.  From  Hawaii :  Pseudococcus  bromeliae 
and  Diaspis  homeliae  on  pineapples  ;  Coccus  longulus  on  betel  leaves ; 
an  imidentified  Coccid  on  green  coconuts.  From  Japan:  Chionaspis  citri 
on  pomelos ;  Lepidopterous  larvae  in  chestnuts ;  Aphis  sp.  on  pot- 
plants.  From  Mexico :  CaUindra  sp.,  C.  oryzae  and  Bruchus  sp.  in 
garbanzos  (chick  pea) ;  Chrysoniphalus  sp.  on  coconuts ;  Lepidosaphes 
oeckii  and  L,  ghverii  on  oranges  ;  Drosophila  sp.  in  cucumbers.  From 
Tahiti :  Pseudococcus  sp.  on  pineapples ;  weevil  larvae  in  sweet 
potatoes ;  Morganelia  maskeUi  on  oranges ;  Aphis  sp.,  PsyUa  sp., 
Aspidiotus  sp.,  and  Pseudococcus  sp.  on  pot-plants.  From  Cuba : 
Saissetia  hemisphaerica  on  cycads.    From  Venezuela  :    Chrysotnphalus 
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didyoapermi  and  Diaspis  baisduvalii  on  orchids.  From  Pennsylvania  : 
Ceralaphis  lataniae  on  palms.  From  Idaho :  larvae  of  Cydia  pcmumdla 
on  apples.  From  New  Jersey :  Chrysamphalits  aonidum,  C.  scuti- 
fotmis^  Cerataphia  lataniae  and  Pseudococcus  sp.  on  orchids ;  Pseudo- 
coccus  longispinus  on  ferns ;  Parlatoria  pergandii  on  orchids.  From 
New  York :  Pseudococcus  sp.  on  Cape  jessamine.  From  Ohio : 
Aspidiotus  pernidosus  on  apples.  From  Washington:  Cydia 
pomonella  on  apples.    From  Iowa  :   crown  gall  on  nursery  stock. 


Patch  (Edith  M.).  Woolly  Aphid  of  Elm  and  Juneberry  {Schizoneura 
Citnericanay  in  part,  of  authors)* — Maine  Agric.  ExpL  Sta.,  Orono^ 
Bull.  no.  241,  August  1915, 8  pp.,  2  fig^.  [Received  15th  February 
1916.] 

This  bulletin  contains  an  account  of  the  common  Aphid  causing' 
leaf-curl  of  the  American  elm  and  records  the  migration  of  this  pest  to 
the  Jimeberry  (Amelanchier).  The  name  Eriosoma  (Schizoneura) 
americanum  was,  until  recently,  commonly  applied  to  two  distinct 
species  by  American  entomologists.  The  6rst  of  these  is  the  rosette 
species  of  the  American  elm,  which  migrates  to  apple,  several  varieties 
of  moimtain  ash  (Pyrus  sp.)  and  to  hawthorn  {Crataegus),  where  it 
was  known  as  E,  (S.)  lanigerum  long  before  its  identity  with  the  Aphid 
of  the  elm  rosette  was  suspected.  The  name  E,  (S.)  americanum  seems, 
therefore,  to  be  left  free  for  the  species  here  dealt  with.  The  earlier 
members  of  the  family,  including  the  stem-mother,  are  all  wingless, 
but  late  in  Jime  winged  generations  occur.  These  take  flight  and 
seek  fresh  food-plants  for  the  establishment  of  summer  colonies.  They 
fly  distances  of  at  least  f  of  a  mile  if  they  do  not  find  suitable  plants 
near  at  hand.  They  migrate  to  an  entirely  different  habitat,  the 
Juneberry,  which  is  common  in  Maine  and  variously  known  as  shad 
bush,  service  berry,  etc.  When  the  migrant  reaches  one  of  these 
bushes,  it  settles  upon  a  leaf  and  creeps  to  the  underside  where  it 
usually  remains  quiescent  for  the  rest  of  its  life.  In  a  few  hours  it 
begins  to  give  birth  to  young  and  continues  to  do  so  for  several  days. 
The  young  Aphids  cling  to  the  underside  for  a  short  time  without 
feeding  and  then  migrate  to  the  underground  stems  of  the  Juneberry, 
where  they  settle  in  groups.  In  the  autumn  a  generation  of  winged 
females  is  developed  from  these,  which  migrates  to  the  American  elm. 
There  each  female  lays  a  single  egg  from  which  the  stem-mother 
hatches  in  the  spring.  Several  predaceous  insects  frequent  the  elm 
leaf -curls  of  this  Aphid.  In  Maine  the  most  common  ones  are  a  Capsid, 
Camptobrochus  nitenSy  the  flocculent  larva  of  a  Coccinellid,  and  Syrphid 
larvae.  Where  Amelanchier  is  planted  for  park  or  ornamental  pur- 
poses within  the  limits  of  this  Aphid's  flight  from  American  elm,  it 
would  seem  desirable  to  drench  the  soil  at  the  base  of  the  shrub  with 
Black  Leaf  40  or  some  other  good  tobacco  decoction.  This  should  be 
done  when  the  colonies  are  young  and  susceptible  and  likely  to  he 
nearer  the  surface  than  later  in  the  season.  Young  elms  can  be  pro- 
tected by  spring  sprays  of  tobacco  decoction  before  the  leaves  become 
curled.  Where  large  power  sprayers  are  available,  old  elms  sprayed 
with  drive  nozzles  could  probably  be  cleaned  of  most  of  the  infestation. 
Dormant  sprays  of  lime-sulphur  heavily  coating  the  elm  bark  should 
be  tested  as  to  their  efficiency  in  killing  the  over- wintering  egg. 
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Patch  (Edith  M.).  Pink  and  Green  Aphid  of  Potato  {Macrosiphum 
solanifolii,  Aslimead). — Maine  Agric,  ExpL  5to.,  Orono,  BulL 
no.  242,  October  1915,  20  pp.,  3  figs.  [Received  15th  February 
1916.] 

Aphids  with  only  one  food-plant  are  comparatively  easy  to  control ; 
those  with  two  present  certain  difficulties,  but  when,  in  addition 
to  two  favourite  food-plants,  a  species  of  Aphid  will  accept  others 
not  botanically  related,  the  problem  of  control  is  complicated  by  a 
new  element  for  every  different  food-plant.  This  is  the  case  with 
Macrosiphum  solunifolii,  Ashmead.  At  the  time  that  work  with 
this  species  was  first  undertaken  at  the  Maine  Station,  the  only 
food-plants  recorded  for  it  were  Solannm  jasminaides  and  the 
potato.  The  following  list  is  now  given :  Zea  mays  (maize).  Iris  sp. 
(cultivated),  Gladiolus  sp.,  Fagopyrum  esculentum  (buckwheat),  Cheno- 
podium  album  (white  goose-foot),  AmaraMhus  retroflexus  (red-root 
pigweed),  Brassica  rapa  (turnip),  Capsella  bursa-pastoris  (shepherd's 
purse),  Pyrus  malus  (apple),  Rosa  sp.,  Phaseoltis  vulgaris  (bean), 
Pisum  sativum  (garden  pea),  Physalis  sp.  (ground  cherry)  Solanum 
jasminoides  (pepper  vine),  Solanum  mehngena  (egg  plant),  Solanum 
tuberosum  (potato),  aster  (cultivated).  Cineraria  sp.,  Lactuca  sp.,  and 
Sonchus  oleraceus.  In  the  spring,  M,  solanifolii  is  found  on  rose 
bushes,  in  special  abimdance  near  the  flower  buds.  Both  wingless 
and  winged  individuals  migrate  to  potato  plants,  the  former  by  fljdng 
and  the  latter  by  crawling,  if  near  enough.  In  Maine  this  usually 
occurs  in  the  first  half  of  July.  On  the  potato  the  Aphids  increase 
enormously  and  often  before  the  end  of  August  cover  the  tender  tips 
and  blossom  stalks  with  their  colonies.  By  mid-September  the 
autumn  migration  is  over  and  the  Aphids  have  deserted  the  potato 
fields.  They  then  prefer  roses,  but  will  form  colonies  upon  a  variety  of 
plants,  some  of  which  are  common  weeds.  The  last  generation  of  the 
year  consists  of  the  wingless,  egg-laying  females  and  the  winged  males  ; 
these  appear  in  Maine  about  20th  September  and  only  at  this  time,  all 
the  other  generations  consisting  of  viviparous  females.  The  insectary 
observations  of  1907  showed  that  under  indoor  conditions  the  true 
sexes  may  be  produced  and  the  over-wintering  eggs  may  be  deposited 
on  both  potato  and  shepherd's  purse  ;  it  is  likely  that  this  generation 
can  be  produced  on  other  accepted  food-plants  also.  No  evidence  has 
been  found  in  the  field,  however,  that  the  true  sexes  or  eggs  occur 
normally  upon  the  potato,  for  the  Aphids  leave  that  food-plant  earlier 
in  the  season  when  out  of  doors.  It  is  not  known  upon  how  great  a 
range  of  food-plants  M,  solanifolii  will  develop  in  the  spring.  In 
Maine  it  has  never  yet  been  collected  during  this  season  upon  anything 
but  rose,  which  would  indicate  this  to  be  the  favourite  overwintering 
host-plant  and  the  one  ordinarily  chosen  for  oviposition  in  the  autumn. 

As  regards  the  economic  importance  of  this  Aphid,  an  attack  of  less 
than  two  weeks'  duration  suffices  to  kill  the  potato  stalk  for  a  distance 
of  4  to  6  inches  from  the  tip,  and  the  growth  of  the  tubers  on  plants 
thus  weakened  must  necessarily  be  affected.  Apart  &om  this,  the 
wounds  afford  a  favourable  entrance  for  bacterial  or  fungus  disease. 
The  honey -dew  formed  when  Aphids  are  abundant  is  soon  attacked  by 
a  dark  fungus,  which  must  interfere  with  the  natural  function  of  the 
leaves.  M.  solanifolii  has  been  recorded  from  Canada,  Florida,  Maine 
and  California,  and  from  various  intermediate  localities.    Autumn 
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ploughing,  the  burning  over  of  weedy  places  near  the  potato  fields  and 
the  burning  of  the  old  potato  stalks  are  measures  recommended. 
Cultivated  roses  should  be  sprayed  with  some  good  tobacco  decoction 
if  found  to  be  infested  in  the  spring,  both  as  a  direct  measure  for  the 
rose  bushes  and  an  indirect  one  for  the  potato  crop  to  which  the  Aphids 
migrate  later  on.  If  the  infestation  on  potatoes  is  excessive,  a  tobacco 
spray  may  be  applied.  For  infestation  in  the  greenhouse  either  tobacco 
sprays  or  fumigation  may  be  resorted  to.  Black  Leaf,  Black  Leaf  40, 
or  a  home-made  tobacco  decoction,  containing  2  lb.  of  tobacco  stems 
or  tobacco  dust  in  4  U.S.  gallons  of  water,  may  be  used.  When  other 
insect  pests  are  also  present,  a  combination  spray,  such  as  lime-sulphur 
and  tobacco,  may  often  be  applied  successfully.  A  bibliography  of 
twelve  works  is  given. 


Brain  (C.  K.).  The  Coccidae  of  South  Africa— L — Trans.  R.  Soc. 
South  Africa,  Cape  Town,  v,  no.  2,  18th  November  1915, 
pp.  65-194,  38  figs.,  12  plates.    [Received  17th  February  1916.] 

This  is  an  accoimt  of  representatives  of  the  subfamiUes,  Pseudo- 
€0CCiNAE,  Ortheziinae,  Cocjcinae,  Monophlebinae,  and  Margaro- 
DiNAE,  collected  in  Cape  Colony,  Natal  and  Rhodesia;  many  new 
fipecies  are  described. 


Back  (E.  A.)  &  Pemberton  (C.  E.).  Banana  as  a  Host  Fruit  of  the 
Mediterranean  Fruit  Fiy.— JJ.  Agric,  Research,  Washington,  D.C., 
V,  no.  17,  24th  January  1916,  pp.  793-804,  4  plates. 

Although  it  has  been  proved  that  bananas  may  serve  as  host  fruits 
for  Ceratitis  capitaia,  Wied.  (Mediterranean  fruit-fly),  certain  varieties, 
«uch  as  Chinese  and  Jamaica  bananas,  when  cut  and  shipped  imder 
commercial  conditions,  have  been  found  to  be  immune  to  attack. 
They  therefore  ofEer  no  danger  as  carriers  of  this  pest,  if  properly 
inspected  according  to  the  rules  of  the  Federal  Horticultural  Board. 
The  immunity  of  these  varieties  was  rendered  more  evident  from  the 
fact  that  adult  flies  of  both  sexes  were  trapped  in  all  banana  plantations 
and  surrounding  fruits  known  to  be  hosts  were  heavily  infested.  The 
copious  flow  of  sap  from  egg-pxmctures  made  by  fruit-flies  in  unripe 
bananas  renders  oviposition  difiBcult ;  if  eggs  are  successfully  deposited, 
neither  these  nor  newly-hatched  larvae  can  survive  in  the  tannin-laden 
peel  of  green,  though  mature,  fruit.  Observations  on  the  Chinese 
banana  have  shown  that,  even  when  ripe,  the  fruit  is  not  attractive 
as  a  host  to  fruit-flies  imder  Hawaiian  conditions.  On  the  other  hand, 
the  rearing  of  flies  from  ripe  and  yellow  fruits  of  the  thin-skinned 
Popoulu  variety  \mder  experimentisil  conditions  leads  to  the  con- 
clusion that  ripe  bananas  in  the  field  may  serve  as  hosts,  and  should 
therefore  be  guarded  against  in  quarantine  work.  The  authors  beUeve 
that  bunches  of  any  variety  of  banana  now  growing  in  the  Hawaiian 
Islands,  when  properly  inspected  for  the  removal  of  prematurely  ripe, 
cracked,  or  partially  decayed  fruits,  offer  no  danger  as  carriers  of  the 
fruit-fly,  provided  they  are  wrapped  and  shipped  in  accordance  with 
the  Federal  regulations. 
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Davis  (F.  W.).  Eighth  Abnual  Report  of  the  Commissioner  of  Agri- 
culture.— Austin,  Texas,  10th  September  1915,  32  pp.  [Received 
23rd  February  1916.] 

The  most  importaut  insect  pests  met  with  during  the  year  were : — 
Grape  leaf-hopper  {Typhlocyba  comes),  peach-tree  borer  (Anarsia 
lineateUa),  species  of  Jassidae  (leaf-hoppers)  and  Psyllidae  (jumping 
plant  lice),  Aphids,  potato-tuber  moth  {Phthoriinaea  operculeUa),  San 
Jos4  scale  (Aspidiotus  perniciosits),  grasshoppers  and  codling  moth 
{flydia  pomaneUa).  The  methods  of  control  of  these  insects  are  briefly 
indicated.  The  efficiency  of  para-  dichloro-benzene  as  an  exterminator 
of  household  insects  and  pests  of  stored  grain  is  also  being  investigated. 


Babbey  (A.).  Biologie  du  Cerambyx  heros,  Scop.  [Biology  of 
Cerambyx  heros,  Scop.] — Bull,  Soc,  Vaudoise  Sci,  Nat,,  Lausanne, 
1,  no.  187,  December  1915,  pp.  621-635,  8  figs.  [Received  19th 
February  1916.] 

The  Longicom  beetle,  Cerambyx  heros.  Scop.,  is  distributed 
throughout  Europe,  although  it  is  more  abundant  in  the  middle  and 
jsouth  of  the  continent  than  in  the  north,  and  is  absent  in  northern 
Bussia.  In  the  environs  of  Geneva,  in  Savoy  and  in  Giessen,  this 
insect  infests  old  oak-trees  which  border  the  main  roads.  The  eggs 
are  deposited  in  wounds  or  cracks  in  the  bark  of  the  tree.  Almost 
the  whole  of  the  life-cycle,  which  occupies  four  years,  is  passed  within 
the  woody  tissues  of  the  host.  The  direction  of  the  larval  galleries 
is  influenced  by  the  vitality  of  the  wood,  the  dimensions  of  the  trunk 
And  the  state  of  desiccation  of  the  lignified  tissue.  When  mature, 
the  larva  approaches  the  exterior  and  bites  a  hole  in  the  bark  in 
preparation  for  the  emergence  of  the  adult.  Pupation  takes  place 
in  a  special  chamber  formed  at  the  end  of  a  larval  tunnel  at  a  short 
distance  from  the  exterior.  The  pupal  period  apparently  lasts  for 
several  months  and  the  emergence  of  the  adult  occurs  in  the  spring. 
The  injury  caused  by  the  larva  is  rarely  fatal  to  the  tree,  but  has  the 
effect  of  seriously  lowering  the  value  of  the  timber. 


Hemoria  presentada  al  Congreso  de  la  Naci6n  por  el  Hinistro  de 
Agricultura  Dr.  Horacio  Calder6n— 1918.  [Report  presented  to 
the  Congress  of  the  Nation  by  the  Minister  of  Agriculture  Dr. 
Horacio  Calder6n  for  1913.] — Buenos  Aires,  1915.  531  pp. 
[Received  28th  February  1916.] 

Aulacaspis  pentagona,  Lepidosaphes  sp.,  Saissetia  sp.,  Aspidiotus  sp., 

^hrysomphalus  sp.,  Pseudococcus  sp.,  Chionaspis  sp.  and  other  insect 

pests  occurred  on  plants  imported  during  the  year.    About  2,000,000 

plants  were  inspected  and  1,089,799  were  fumigated  in  the  disinfecting 

chambers  at  the  harbour. 

The  control  of  Schistocerca  paranensis  is  dealt  with,  as  well  as  that  of 
a  species  of  locust  locally  known  as  "  tucura,"  which  has  been  known 
for  many  years  in  the  extreme  south,  mostly  in  uncultivated  regions. 
This  species  has  now  spread  northwards  and  has  injured  lucerne,  which 
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is  its  favourite  food-plant.  In  one  ease  the  damage  was  estimated  at 
4  per  cent.  ProspaUella  berlesei  gave  good  results  in  the  control  of 
Aulacasjns  pentagona.  The  infestation  of  the  cotton  fields  in  the 
provinces  of  Misiones  and  Chaco  by  Alabama  (Aktia)  argiUacea  has 
increased.  Both  carbon  bisulphide  and  potassium  cyanide  gave 
excellent  results  against  ants. 


F.  P.  Que  seront  Hildiou  et  Eud^mis-Cochylls  en  1916?  [What  will 
be  the  prevalence  of  mildew,  Eudemis  and  Cochylis  in  1916  ?] — 
Rev.  Vitic.,  Paris,  xliv,  no.  1123,  6th  January  1916,  pp.  19-21. 

After  discussing  the  probable  severity  of  the  attack  of  mildew  on 
\ine8  during  1916,  reference  is  made  to  the  fact  that  during  the  previous 
year  the  parasites  of  Clysia  atntiguella  and  Pclychrosis  bolrana  were 
rare  ;  consequently,  during  1916  very  little  control  is  to  be  expected 
from  these  natural  enemies  and  the  insect  pests  will  probably  prove 
more  important  than  the  fungus  disease. 


Ravaz  (L.).    a  propos  des  futures  Invasions  des  Inseetes  de  la  Vigne. 

[Concerning  future  Invasions  of  Insect  Pests  of  the  Vine.} — 
Prcgris  Agric,  et  Vitic.,  MofUpellier,  xxxiii,  no.  7,  13th  February 
1916,  pp.  149-152. 

During  1915  renewed  outbreaks  of  Spargancthis  pilleriana,  Clysia 
a/niingitella  and  Polychrosis  hotrana  were  recorded  from  the  vineyards 
of  Argenteuil,  Maconnais,  Beaujolais,  H6rault,  etc.  The  periodic 
invasions  of  S.  jnlleriana  depend  upon  the  numbers  of  its  parasites 
and  upon  climatic  conditions.  Early  frosts  in  spring  appear  to  favour 
the  development  of  late-emerging  larvae,  the  high  temperatures  of 
July  and  August  being  harmful  to  the  insect.  Investigations  recently 
carried  out  in  several  districts  have  shown  that  the  insect  is  regularly 
distributed  and  that  some  areas  which  are  usually  infested  are  quite 
free,  while  other,  usually  clean  areas  are  seriously  contaminated. 
During  the  coming  season,  therefore,  outbreaks  are  to  be  expected 
in  new  districts.  C.  ambigueila  and  P.  bolrana  usually  occur  together, 
although  of  late  years  the  former  species  has  been  the  more  widely- 
spread.  The  winter  mortality  of  these  insects  has  been  less  than  in 
previous  years,  and  it  is  thus  possible  that  in  1916  the  damage  done 
will  be  more  serious  than  in  1915. 


OsTERWALDER  (A.).  DuTCh  das  Blatt-  und  StengeUIchen,  Aphden- 
chus  ormerodis,  Ritz.  Bos.,  und  Tylenchus  dipsaciy  Kfihn,  vtrur- 
saehte  Krankheiten  an  Zlerpflanzen.  [Diseases  of  ornamental 
plants  caused  by  Aphelenchtis  ormerodis^  Ritz.  Bos,  and  TyUn- 
chics  dipsaci,  Ktihn.]— SmcA<  Schiveiz,  Versuchsanst,  Obst-,  Wein-- 
u,  Gartenbau  in  Wddensml  /.  1913  u,  1914,  Separate  from 
LandwirtschafUiches  Jahrbitch  d.  Schioeiz,  Bern,  1915,  pp.  520-522. 
[Received  26th  February  1916.] 

This  paper  records  attacks  by  Nematodes  on  various  ornamental 
plants. 


137 

Schneider-Orelli  (0.).  Weltere  Untersuchungen  fiber  die  Lebens- 
weise  u.  Bekftmpfung  des  kleinen  Frostspanners.  [Further 
researches  on  the  bionomics  and  control  of  Cheimatobia  brumata,] 
—Bericht  Schweiz,  Versudisansl,  Obst-,  Wein-  u.  Gartenbau  m 
Wddenswil  f.  1913  u,  1914,  Separate  from  Landmrtsdiafdiches 
Jahrbuch  d,  Sdiweiz,  Bern,  1915,  pp.  522-533.  [Receiv^  26th 
Febniary  1916.] 

Judging  by  captures  on  adhesive  bands,  the  flight  period  of 
Cheimatobia  brumaia  in  1914  extended  from  20th  October  to  3rd 
December.  As  previously  observed,  some  females  do  not  attempt 
to  pass  the  bands,  but  oviposit  beneath  them.  From  eggs  deposited 
in  this  way,  a  total  of  970  caterpillars  emerged  on  three  pear  trees 
from  14th  April  to  6th  May  1915.  Males  have  often  been  observed 
to  begin  climbing  quite  high  up  on  a  trunk  in  their  search  for  females, 
but  experiment  showed  that  direct  attraction  is  not  always  necessary. 
When  two  trees  were  banded  with  double  rings  separated  by  a  3-foot 
space,  both  males  and  females  were  taken  on  the  lower  ring,  but  only 
males  on  the  upper  one.  Defects,  thought  to  be  responsible  for  the 
lack  of  success  in  banding,  include  the  bad  quality  of  the  adhesive, 
which  should  be  able  to  nold  the  strongest  female ;  the  formatioa 
of  bridges  over  the  banding  either  by  the  bodies  of  captured  individuals 
or  by  leaves ;  crevices  between  the  paper  and  the  bark  which  permit 
the  females  to  creep  through ;  delay  in  banding,  in  which  case  some 
of  the  females  may  have  a&eady  reached  the  upper  part  of  the  tree ; 
infestation  due  to  caterpillars  hatching  in  spring  nrom  eggs  laid  beneath 
the  banding — ^this  may  be  prevented  by  maintaining  the  balding  until 
May,  or  by  cleansing  the  trunk  below  the  bands  when  they  are  removed 
at  the  usual  time ;  occasional  pupation  of  the  caterpillars  in  the  upper 
portions  of  the  tree  instead  of  in  the  ground.  The  best  adhesives  were 
round  to  be  the  yellow  American  preparations,  while  the  dark-coloured 
ones  were  also  very  serviceable,  though  not  possessing  the  very  marked 
freedom  from  fluidity  and  the  lasting  effects  of  the  lighter  coloured  ones. 
As  a  result  of  experiments  on  the  influence  of  spring  frosts  on  the 
increase  of  C.  brumata,  it  was  proved  that  even  when  severe  in  character 
they  do  not  exert  any  marked  check.  Other  temperature  experiments 
showed  that  this  moth  is  almost  insensible  in  the  pupal  stage  to 
extremes  of  either  heat  or  cold. 

EioiuieTeHb  o  BpeflNTOMXii  cenbcicaro  xosiiiicTBa  n  Mtpaxi  6opb6u  cb 

HNMN.  [Bulletin  on  the  Pests  of  Agriculture  and  Methods  Oj 
Control],  Published  by  the  Entomological  and  Phytopathological 
Bureau  of  the  Zemstvo  of  the  govt,  of  Charkov,  Charkov,  no.  6, 
June  1915,  33  pp.,  11  figs.    [Received  8th  February  1916.] 

The  following  articles  relating  to  Entomology  appear  in  this 
number : — 

AvERiN  (Y.  G.).  CocToiiHie  cenbCKO-xosiiiicTBeHHurb  KyjibTypii  B-b 
OTHOuieHiN  speAMTeneii  no  AaHHUMii  SirroiionorNHecKaro  6iopo  n 

no  C006lueHillll'b  KOppecnOHfleHTOB'b.  [A  statement  as  to  the 
pests  of  cultivated  plants  based  on  the  records  of  the  Entomo* 
logical  Bureau  and  reports  of  correspondents],  pp.  13-18. 

The  following  pests  were  reported  in  May  in  orchards  :  the  weevils, 
Anihonomus  potnorum,  L.,  Khynchites  pauxiUus,  Germ.,  R.  bacchus,  L., 

(C263)  B 
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Bydiscusbetulae,  L.  {K  hduletiy  F.),  Apion  pomotuze,  F.,  which  was  very 
nnmerous  on  leaves  of  apples  and  pears,  and  Elytrodon  bidentatus,  F., 
frequently  captured  on  sticky  belts;  Lethrus  apterus,  Laxm.,  injuring 
strawberries  and  ornamental  flowering  plants,  Mdolonlha  meloloniJiay  L., 
injuring  young  oaks  and  chestnuts,  Byturus  tomentosiis,  F.,  injuring 
the  flowers  of  strawberries,  the  leaves  of  which  were  also  greatly 
damaged  by  HaUica  rubi,  Pk. 

The  caterpillars  of  Eucosma  (Gfapholitha)  oceUana,  OlethreiUes 
((?.)  varieganay  Paromix  (Omix)  petioleUay  Frey,  and  other  related 
species  infested  apple,  pear,plum  and  cherry  trees;  those  oiHyjxmomeuta 
variabiUs,  Zell.,  were  found  on  bird  cherry.  CheimcUobia  brumata,  L., 
mainly  injured  oaks,  but  also  attacked  elms,  maples,  elders,  bird  cherrv, 
wild  pear,  walnut  and  limes ;  Hibernia  defoliaria,  CI.,  was  present  m 
small  nimibers  in  company  with  it.  Aporia  crciUiegi,  L.,  was  largely 
parasitised  by  AparUelea  ghmeratus,  L.  Euproctis  chrysorrhoeay  L., 
and  Malocosoma  neustria,  L.,  re-appeared  after  an  interval  of  some 
years ;  caterpillars  of  Episema  {Duoba)  coeruleocepJuda,  L.,  were  found 
occasionally  on  apple  trees  and  those  of  Abrctxas  grosmlariata  on 
gooseberries;  Psyua  mali,  Forst.,  was  present,  but  did  little  damage. 
Tanessa  polychhros,  L.,  and  the  Aphid,  Chaitophorus  ribis,  L.,  were 
also  reported. 

Pests  of  market-gardens  included  PhyUotreta  undulata,  Eut.,  on 
cabbages ;  PsyUiodes  attemuUay  Eoch,  on  hemp ;  Lema  12'puncUxt(iy 
L.,  on  asparagus;  and  BaOiynoderes  {Cleonus)  punctweniris.  Germ.,  on 
b^t. 

Pests  of  cereals  included  Oscinella  {Oscinis)  fiii,  L.,  on  barley ; 
CofUarinia  trUici,  Eirby ;  CMorops  taeniopus^  Mg. ;  Limofhrtps 
derUicomis,  HaL  ;  Lema  melanopa^  L. ;  Pyrausta  nubiUdiSy  Hb.  (Botys 
sUacealis,  Hb.)  in  stubbles  of  the  previous  year's  maize;  and  Orta 
{Tapinostola)  mtcsculosa,  Hb.,  which  was  checked  by  the  cold  weather 
conditions. 

Forests  were  injured  by  Cheimaiobid  brumcUa,  Hibernia  defoliaria^ 
Stilpnotia  salicis,  L.,  Mehhniha  mdohntha,  M,  hippooastani,  Agdastioa 
alniy  L.,  on  alders,  and  Rhyadonia  (Retinia)  buoliana^  SchifE.,  on  young 
pines ;  Chermes  viridiSy  L.,  on  firs ;  Arge  {Nematiis)  berberidis,  El., 
on  barberry ;  and  Lophyrus  pini,  L. 

IvASHTCHENKo  (A.).    0  noBpeiKAeHiN  CMopoANHbi  ryceHNueii  cTeKM- 

HNUbl.    [On  injury  to  currants  by  caterpillars  of   Sesia  tiptdi- 
formis,  a.],  PP-  20-21. 

In  the  middle  of  May  red  currants  were  injured  by  the  larvae  of 
Aegeria  {Sesia)  tiptdiformis,  CI.,  inside  the  branches,  at  the  ends  of 
which  they  pupated. 

£.  Tz.     3neKTpN4eCTB0  bi  6opb6t  Cl  MypaBbmiN.     [Electricity  for 
the  control  of  ants.]  — «(TypKeCTaHCKOe  Ce;ibCKOe  X08iliiCTB0.» 

[Agriculture    of    Turkestan],    Tashkent,    no.    6,    June     1915, 
pp.  598-599.    [Received  21st  February  1916.] 

This  is  a  reference  to  an  article  by  S.  A.  Eamorsky  in  a  beekeeping 
journal,  recommending  the  use  of  electricity  for  the  protection  of  bee- 
hives from  ants.    A  ring  of  copper,  about  2  inches  wide,  is  placed 
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round  each  leg  of  the  hive  at  some  distance  from  the  ground  and  another 
of  zinc  of  the  same  width  about  4  inches  higher.  These  rings  are 
connected  with  copper  wire,  giving  rise  to  a  very  weak  electrical 
current  sufficient  to  keep  away  the  ants  and  even  to  destroy  them. 
They  require  no  attention  and  remain  active  for  an  indefinite  period. 

Sevastianov  (I.).    0  miont— Bpeflirrent  noMNflopoB-b.    [On  a  bug 

mjuring  tomatoes.]  —  « TypKBCTaHCKOe  CenbCKOe   X081liiCTB0.» 

[Agriculture  of  Turkestan],  Tashkent,  no.  6,  June  1915,  pp.  620-624. 
[Received  *2l8t  February  1916.] 

During  1915,  frequent  complaints  have  reached  the  Entomological 
Station  at  Tashkent  of  the  injury  by  Dolycotis  penicillatus,  Eozv., 
which  is  frequently  found  in  company  with  AeiUafurcata,  Reb.  The 
former  has  not  been  previously  reported  as  a  pest,  but  it  injures 
tomatoes  by  piercing  the  skin  of  the  fruit  and  suckii^  it,  which 
frequently  results  in  bacterial  disease  setting  in.  D,  penicillatus  also 
injures  cereal  crops  by  suddns  the  young  giain  in  the  ears.  Only 
one  generation  occurs  and  the  miago  hibernates.  The  control  of  this 
pest  must  be  directed  against  the  hibernating  stage  by  burning  the 
stubbles  on  the  fields  and  the  wild  plants  surrounding  them.  Spraying 
methods  are  hardly  likely  to  be  effective,  but  in  small  market-gardens 
the  insects  may  be  coUected  by  hand;  trenches  round  fields  and 
market-gardens  are  also  useful. 

DOBRODEEV  (A.).       ropOXOBbie  CnOHNKN  N  MtpU  6opb6u  CI  HNMN. 

[Pea  weevils,  SiUmes  crinitus,  01.,  and  Sitanes  Uneatus,  L.,  and 
methods  of  controlling  them.]— ^Tpyflbl  ElOpo  no  3llTOIIO;iOriN 

yseHaro  KoMNTera  MNHNcrepcTBa  3eMJieAtniii.»     [Memoirs  of 

the  Bureau  of  Entomology  of  the  Scientific  Committee  of  (he  Ministry 
of  Agriculture],  Petrograd,  1915,  xi,  no.  8,  32  pp.,  12  figs. 

The  early  stages  of  Sitones  orinitus  and  S.  lineatus  are  described 
and  figured.  The  life-history  of  the  two  species  is  practically  the  same. 
The  adults  appear  early  in  spring,  as  soon  as  the  snow  disappears ; 
in  Central  Russia  usually  at  the  end  of  April.  Their  food-plants  are 
peas,  beans,  lentils,  vetches,  clover,  lucerne,  lupins,  etc.  The  chief 
damage  is  done  during  May  and  decreases  in  June,  when  the  weevils 
begin  to  diminish  in  numbers.  Another  generation  appears  in  August, 
but  is  not  injurious,  as  the  weevils  take  little  food,  but  during  this 
period  the  plants  siiffer  from  the  attacks  of  the  larvae  on  their  roots. 
The  eggs  are  laid  directly  on  the  earth,  mostly  round  the  collar  of  the 
plant.    The  egg  stage  lasts  about  14  days. 

Various  Carabid  beetles,  especially  Uphonus  (Harpalus)  pubescens, 
Mull.,  devour  both  the  weevils  and  their  larvae,  while  the  Staphilinid, 
Philonthus  ebeninus,  Grav.,  is  always  found  among  the  larvae. 
Measures  such  as  spraying  or  reploughing  are  impracticable,  as  young 
seedlings  are  scorched  by  the  weakest  possible  solution  of  Paris  green, 
and  reploughing  is  impossible  in  June  and  July,  when  the  larvae  are 
most  active.  On  limited  areas  and  before  the  weevils  can  fly,  the 
fields  can  be  protected  with  some  success  by  boards  smeared  with 
a  sticky  material  and  sunk  a  few  inches  into  the  ground. 
Fumigation  with  smoke   from   heaps    of    burning    straw    proved 

(C253)  b2 
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very  effective,  and  must  be  applied  at  the  time  when  the  fields  are 
first  attacked.  Powdering  with  basic  slag,  when  the  plants  first 
appear,  is  also  effective  and  should  be  done  after  rain  or  after 
previously  spraying  with  water. 

A  key  to  the  identification  of  various  species  of  Sitones  is  given, 
including  S.  tibialis,  Hbst.,  8.  crinitus,  Hbst.,  S.  loaterhouseiy  Walt., 
S.  suhifrans,  Thunb.,  and  5.  linecUus,  L.  S,  tibialis  and  S,  suhifrons 
injure  leguminous  plants  used  for  forage,  while  the  others  attack  those 
grown  for  seed. 

Shipei^v  (K).  EopbSa  Cb  BpeflNTeMMN  naJINHbl.  [The  control  of 
pests  of  raspberrries.]— «cnporpecCNBHOe  CaAOBOflCTBO  N  OropOA^ 
HNSeCTBO.n  [Progressive  Horticulture  and  Market-Gardening]^ 
Petrograd,  xiii,  no.  2,  23rd  January,  1916,  pp.  51-56. 

Kaspberries  are  attacked  by  Pentatoma  baccarum  and  P.  bicolor, 
which  produce  a  peculiar  taste  and  smell  in  the  berries,  the  former 
being  particularly  injurious;  no  really  effective  remedies  against 
these  pests  exist,  the  one  usually  applied  consisting  of  shakii^  the 
insects  from  the  bushes  and  hand  collection,  for  which  purpose  a 
hand-shield  covered  with  tanglefoot  may  be  used  with  advantage. 
Against  flea-beetles,  which  are  particularly  injurious  in  dry  and  hot 
weather,  manuring  with  basic  slag  and  spraying  with  various  insecti- 
cides are  recommended.  Aphis  urticaria  and  Siphonophora  rubi, 
which  are  the  most  common  Aphids  attacking  raspberries,  are  con- 
trolled by  spraying  with  tobacco  extract,  soap  and  crude  spirit,  quassia 
decoction  or  emulsion,  or  with  soft  soap.  Aegeria  (Sesia)  tijndiformisy 
the  larvae  of  which  live  inside  the  young  stems  of  currants,  but  which 
also  frequently  attack  raspberries,  may  be  controlled  by  cutting  away^ 
the  affected  shoots,  as  well  as  all  the  stumps  remaining  from  the  previous, 
year,  while  the  moths  may  be  caught  on  sticky  sheets.  The  larvae  of 
Aegeria  hylaeiformis  occur  during  the  autunm,  winter  and  spring^ 
inside  the  base  of  the  shoots  of  raspberries  and  pupate  in  the  roots ; 
the  infested  ^oots  should  be  destroyed.  Aristotelia  (Gelechia)  miceUa, 
Schiff.,  oviposits  underneath  the  bark  of  the  young  shoots,  causing 
small  swelhngs  on  them.  Similar  swellings  are  also  caused  by  some 
species  of  Cynipidae,  such  as  Diastrophus  rubi,  Kl.  The  young 
flower-buds  are  injured  by  Anthonomtis  rvbi,  against  which  spraying 
early  in  spring  with  barium  chloride  or  Paris  green  is  advised.  .  The 
same  insecticides  are  also  recommended  against  Malacosoma  neustria. 
Byturus  tomentosus,  F.,  emerges  from  the  earth  in  the  adult  .stage  in 
,  May  and  up  to  the  time  of  blossoming  of  raspberries  frequents  the 
flowers  of  cherries,  plimis,  apples,  etc.  The  larvae  attack  the 
flowers  and  afterwards  penetrate  into  and  feed  on  the  seeds  of  the 
maturing  berries.  The  larval  stage  lasts  about  two  months,  and  at 
the  end  of  July  the  larvae  drop  to  the  ground  with  the  fruit  and 
pupate  in  the  soil,  producing  adults  in  the  autumn,  which  remain 
m  the  earth  over  the  winter.  The  adults  should  be  shaken  off 
the  bushes  and  sprayed  with  carbolic  acid  or  vinegar  water  (5  pints 
of  crude  carbolic  acid  or  strong  vinegar  in  27  gallons  of  water,  with 
1  lb.  of  soft  soap).  This  spraymg  may  cause  the  concentration  of 
the  adults  on  trap-bushes  of  meadowsweet  or  medlar*  where  they 
can  be  conveniently  collected.  The  control  of  the  larvae  consists  in. 
the  timely  removal  of  the  infested  fruits. 
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SCHREINER  (J.  F.).     3NIIIUIII  RIIAeHNtia  N  CROCOGM  en  yHNHTONCeHill, 

[Cheimatobia   brumata  L.  and  its  control.] — ^Tpyftbl  Elopo  no 

SHTOMonoriN  yseiiaro  KomrreTa  MNHNcrepcTBa  3eMjieAtnifi.» 

[Memoirs  of  the  Bureau  of  Entomology  of  the  Scientific  Committee 
of  the  Ministry  of  Agricidlure]f  Petrograd,  1916,  vi,  no.  2.  Third 
enlarged  and  revised  edition,  19  pp.,  6  figs. 

Cheimatobia  brmnata  is  found  all  over  European  Russia  from  Abo 
in  Finland  to  the  Black  Sea.  In  Petrograd  and  the  Baltic  provinces 
the  adults  appear  about  the  end  of  September  and  first  half  of  October, 
in  Central  Russia  at  the  end  of  October,  and  in  the  Crimea  at  the  end  of 
November ;  the  males  appear  three  or  four  days  before  the  females^ 
In  great  cold  some  of  the  pupae  remain  over  the  winter  and  produce 
adults  the  following  spring.  The  eggs  are  deposited  singly,  rarely  in 
masses,  on  branches  of  apple,  pear,  cherry,  quince  and  other  fruit  trees, 
also  on  oak,  which  is  specially  preferred,  Ume,  nut,  hornbeam,  etc.  The 
eggs  hibernate  and  the  caterpillars  emerge  when  the  buds  begin  to 
unfold.  This  moth  has  been  recorded  as  a  pest  in  Russia  since  the 
forties  of  last  century,  when  it  injured  orchards  and  forests  in  the 
Baltic  Provinces.  The  damage  done  is  very  serious,  and  repeated 
outbreaks  in  one  orchard  weaken  and  exhaust  the  trees  and  may 
cause  their  death. 

The  author  observed  in  1906  in  the  government  of  Petrograd  a 
number  of  Dipterous  and  H3rmenopterous  parasites  of  the  imago, 
which  were  not  identified ;  the  pupae  are  attacked  by  the  Tachinid, 
Lypha  dtJnay  Fall.,  and  by  two  Ichneumonids ;  the  caterpillars  are 
parasitised  by  one  Braconid  and  two  species  of  Proctotrupids,  and  the 
eggs  by  another  Proctotrupid,  identified  by  Howard  as  Telenomus 
nitidultiSy  Thoms. 

The  control  of  this  pest  is  now  fairly  widely  undertaken  and  consists 
of  placing  adhesive  belts  round  the  trunks  of  trees  in  autumn,  so  as  to 
catch  the  crawling  females ;  the  best  substance  for  this  purpose  is 
tanglefoot,  but  home-made  adhesive3,  consisting  either  of  2  parts  of 
resin  and  1  part  of  wood  oil,  or  of  4  parts  of  resin,  4  parts  of  silver  fir 
pitch,  3  parts  of  crude  linseed  oil  and  3  parts  of  vaseline,  may  be  used  with 
advantage.  These  home-made  preparations  lose  their  adhesive  pro- 
perties after  some  days  and  must  be  renewed,  and  the  latter  one  must 
be  applied  to  the  tree  in  a  hot  state  by  means  of  a  brush.  The  females, 
not  being  able  to  pass  over  the  belts,  frequently  deposit  enormous 
quantities  of  eggs  below  them  on  the  trunk  or  on  the  belts  themselves  ; 
these  can  be  destroyed  by  spraying  with  copper  sulphate  (3  lb.  of 
sulphate  and  \  lb.  of  rye  meal  paste  in  about  5  gallons  of  water). 
Spraying  in  spring  against  the  caterpillars  may  be  carried  out  with 
Paris  green  (about  2  oz.  of  green,  4  oz.  of  freshly  slaked  lime,  and  1  lb. 
of  rye  meal  paste,  in  about  12  gallons  of  water),  lime  arsenite  (1  lb.  of 
white  arsenic,  2  lb.  of  soda  and  3  or  4  lb.  of  quick  lime  in  from  190  to 
210  gallons  of  water),  Urania  green  or  lead  arsenate.  Deep  cultivation 
of  the  soil,  to  prevent  the  emerging  adults  from  reaching  the  surface^ 
is  also  advised. 
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Ol.  (I.  A.).    AonroHOCNKN,  BpeASiiuie  nnoAOBbmii  Aepesbiin  m  itpu 

6opb6ll    Cb    HNMN.      [Weevils    iojuring   fruit-trees   and  their 
*  control.]-- «npOrpeeGNBHOe    CaflOBOACTBO   N    OrOpOAHN<l6CTB0.t 

[Progressive  Horticulture  and  Market-Gardenirig],  Petrograd.m, 
DOS.  3,  4  &  5,  30th  January,  6th  k  13th  February  1916,  pp.  85^, 
115-119  k  142-148.  1 

This  paper  gives  an  account  of  the  life-history  and  control  of  various, 
harmful  weevils  including : — Anthonomtis  potnorum,  L.,  Rhynchiei 
pauxiUus,  Germ.,  JR.  bacchus,  L.,  22.  gigavteus,  Bjr.,  R,  auratus,  Scop., 
R.  cupreus,  L.,  R.  aequatus,  L.,  Byctiscus  betidae,  L.  (R.  betuUti,  F.), 
R.  comdeus,  Deg.,  and  Sdajihcbus  squalidus,  Gyll.  [see  also  this  itew«ie, 
Series  A,  i,  p.  438,  ii,  p.  337  and  iii,  p.  533]. 

Shtcherbakov  (Th.  S.).    riepcneKTNBbi  NayneHiii  luieBepa  fh  tow 

SptHIII  OnblTHO-aHTOIIOIIOrNHeCKOii.  [The  possible  results  of 
studies  of  clover  from  an  experimental-entomological  point  of 
view.]  The  Shatilov  Agricultural  Experimental  Station  of  the 
Department  of  Agriculture,  Kiev,  1915,  25  pp. 

This  is  a  paper  read  at  the  Conference  on  pests  of  clover,  convened 
by  the  Zemstvo  of  the  Government  of  Tula  on  the  9th  April  1915. 
The  author  deals  with  the  subject  much  on  the  same  lines,  although 
more  elaborately,  than  in  his  previous  paper  [see  this  Review y  Series  A, 
iii,  p.  641]  and  concludes  that  the  injury  done  by  Apian  is  so  small 
as  to  be  negligible.  The  decrease  in  the  crop  of  clover,  which  frequently 
leads  to  the  abandonment  of  its  cultivation,  is  not  due  to  injury  by 
Apian  spp.  nor  to  the  scarcity  of  natural  pollenisers,  such  as  humble 
bees,  but  to  chemical  processes  in  the  soil  and  biological  phenomena 
in  the  plant  itself,  to  which  further  investigation  must  be  directed. 

DoBBovLiANSKY  (V.  V.).    CoBpeMeHHoe  nonoNceHie  Bonpoca  o  epefl- 
CTBaxi  Aim  NorpeGneHiii  BpeflHuxii  HactKoiibixi  wh  obhsn  n 

yC/IOBimiN  reicyiltaro  MOMeHTa.  [The  present  position  of  the 
question  of  means  for  the  control  of  insects  in  connection  with 
the  conditions  of  the  moment.] — «X08fliiCTB0.»  [Husbandry], 
Kiev,  xi,  no.  3-4,  11th  February  1916,  pp.  42-51. 

The  author  reviews  the  various  substances  in  use  for  the  control  of 
insect  pests,  which  he  divides  into  contact  and  stomach  insecticides, 
the  first  bein^  used  mostly  asainst  suddmr  and  the  second  against 
gnawing  inserts.  For  nu^y  years,  PariaT  green,  which  is  Tlmost 
exclusively  manufactured  in  Germany,  has  been  used  as  the  chief 
stomach  insecticide,  but  its  many  disadvantages  have  produced 
attempts  to  find  some  substitute  for  it.  Owing  to  the  war,  the 
importation  of  Paris  green  into  Russia  has  ceased,  and  the  moment 
is  considered  opportune  to  replace  it  by  other  insecticides,  which  can 
be  manufactured  in  Russia,  such  as  barium  chloride,  lead  chromate, 
sodium  arsenite  and  arsenate,  lead  arsenate  or  gypsin  (this  name 
being  derived  from  the  English  word  gipsy-moth),  and  lime  arsenite 
and  arsenate.  Of  these,  arsenite  of  Ume  is  regarded  as  the  most 
suitable  for  use  against  orchard  pests.  At  the  Eaev  station  it  is 
prepared  as  follows : — 1  lb.  of  white  arsenic  and  2  lb.  of  soda  are  boiled 
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for  about  half  an  hour  in  about  3  gallons  of  water  till  the  whole  of  the 
arsenic  is  dissolved,  and  then  4  lb.  of  quicklime  is  gradually  added  and 
boiled  for  another  half  hour,  stirring  from  time  to  time.  The  water 
lost  by  evaporation  is  then  made  up  to  3  gallons,  and  for  use,  this  iff 
further  made  up  to  80  or  100  parts  by  volume  of  water.  Barium 
chloride  can  be  effectively  used  against  field  pests  in  dry  and  hot 
weather,  and  sodium  arsenite  or  arsenate  in  wet  weather.  As  regards 
contact  insecticides,  various  emulsions,  lime-sulphur  solutions,  etc., 
only  quassia  decoction  and  tobacco  extract  have  deservedly  come 
largely  into  use.  Attempts  have  recently  been  made  to  advocate  the 
use  of  other  home-made  vegetable  insecticides,  but  the  author  is  of 
opinion  that  these  can  only,  at  the  best,  prove  profitable  in  small 
orchards  and  market-gardens,  as  their  poisonous  properties  are  still 
uncertain. 

Yasshjev  (E.  M.).    rionoNceHie  Bonpooa  o  napasNTaxii  aiiSapHaro 

AO;irOHOCNIca.  [The  position  of  the  question  of  the  parasites  of 
Cdlandra  granaria,  L.] — «  X08iliiCTB0.»  [Husbandry]^  Kiev,  xi, 
no.  1-2,  28th  January  1916,  pp.  20-23. 

This  paper,  read  at  the  Kiev  Conference  on  pests  of  stored  grain 
[see  this  Review,  Ser.  A,  iv,  p.  106],  deals  with  the  parasites  of  Calandra 
granaria.  In  1909  in  stores  in  the  government  of  Kiev,  numbers  <>£ 
Ptebomalidae  were  observed  emergmg  from  bags  containing  rye  and 
infested  with  C.  granaria.  The  parasites  were  more  numerous  on  the 
more  heavily  infested  bags  and  the  author  was  able  to  estimate  the 
degree  of  infestation  by  the  number  of  parasites  present.  These 
Pteromalids  were  identified  by  N.  V.  Eurdjumov  as  Lariophagus 
diiAinguenduB,  Fdrst.  Other  parasites  of  this  weevil  which  have  been 
reported  include: — Pteromdlua  trUici,  Goureau,  P.  calandrae,  How., 
P.oryzae,  Cam.,  Merapotus  ulibilis,  Tuck.,  M.  vandinei,  Tuck., 
M.  requisitus.  Tuck.,  and  Cerocephala  conigera,  Wstw.  The  last-named 
is  also  a  parasite  of  Hyleeinus  fraxini,  Soolytus  pygmaeua  and  Sitophihis 
granarius. 

Del  Guercio  (G.)  &  Malenotti  (E.).    Rlcerehe  ed  Bsperlenze  nuove 
contro  la  Blanca-Rossa   degli   Agrumi  in   Sleilla    nel    1914. 

[Researches  and  new  Experiments  against  Chrysamphalus  didy^ 
ospeftni,  Morg.,  in  Sicily  in  1914.] — Separate,  dated  10th  August 
1915,  from  nedia,  Florence,  xi,  pp.  1-126,  25  figs.,  1  phte. 
[Received  2l8t  February  1916.] 

In  view  of  the  losses  sustained  by  citrus  cultivators  in  Sicily  owing 
to  the  attacks  of  Chrysamphalus  dictyospermi,  Morg.,  the  Italian 
Ministry  of  Agriculture  sent  the  authors  to  that  island  in  1914  for  the 
purpose  of  studying  the  pest  and  discovering  suitable  control  measures. 
A  preliminary  report  of  the  spraying  experiments  has  been  already 
published  [see  this  Review,  Ser.  A,  iii,  p.  430]. 

C.  didyospermi  was  first  discovered  in  Italy  in  1895  by  Berlese  on 
Pandanus  graminifolia  in  the  Botanical  Garden  at  Florence,  but  the 
present  severe  infestations  are  due  to  importations  from  France  aXoDg 
the  Riviera,  whence  they  have  spread  to  southern  Italy.  The  various 
stages  of  this  scale  are  describiKi  in  detail.    The  number  of  males  'v 
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twice  that  of  the  females,  or  even  more,  especially  on  the  fruit.  Tables 
are  given  to  show  the  influence  of  the  seasons  on  infestation.  The 
temperature  has  a  great  influence  on  the  nimiber  of  larvae  which 
emerge  from  the  shields  at  the  period  of  maximum  emergence,  an 
abrupt  isJl  diminishing  the  nimiber  and  an  abrupt  rise  increasing  it. 
A  very  high  temperature  in  July,  when  the  temperature  rose  to  104®  F. 
at  1  p.m.,  hastened  the  dessication  and  the  fall  of  a  large  number  of 
adults  which  had  been  sprayed  with  a  5  per  cent,  solution  of  colloidal 
polysulphide  of  calcium.  In  autumn  the  varying  frequency  and 
quantity  of  rain  explains  the  different  results  yielded  by  colloidal 
polysulphide  sprays.  In  the  months  of  February,  March  and  neaily 
the  whole  of  Apnl,  no  larvae  were  seen  to  emerge  even  on  heavily 
infested  plants.  This  observation  was  in  apparent  conflict  with 
the  presence  of  young  larvae,  but  these  were  all  bom  in  the 
previous  November  and  December.  Larvae  which  attach  themselves 
from  mid-November  onwards  develop  so  slowly  that  the  first  moult 
has  not  taken  place  after  a  month,  whereas  only  12-15  days  are 
necessary  with  Jime  larvae.  Oviposition  begins  from  late  in  April 
to  early  in  May,  but  proceeds  very  slowly  and  the  clusters  never 
contain  much  more  than  about  15  eggs  and  may  therefore  often 
pass  imnoticed.  This  species  is  certainly  oviparous,  but  if  the  shield 
of  a  female  be  raised,  it  will  be  seen  that  most  of  the  larvae  have  already 
hatched.  The  fact  that  more  larvae  than  eggs  are  usually  found 
beneath  the  shield  accounts  for  the  belief  that  the  species  is  viviparous. 
Observations  on  Coccids  of  genera  allied  to  Chrysomfhalus  show, 
however,  that  a  species  which  is  usually  oviparous  may  occasionally 
produce  living  young,  especially  towards  the  end  of  the  oviposition 
period.  Observations  on  the  speed  with  which  the  larvae  of  CC  dictyo- 
spermi  spread,  show  that  they  do  not  move  far  from  the  centre  of 
infestation ;  they  have  a  tendency  to  climb,  especially  if  they  happen 
to  be  on  the  truiJc  and  larger  branches,  and  if  the  lower  portion  of  the 
foliage  is  infested,  this  is  largely  due  to  larvae  falling  from  infested 
parts  above;  larvae  which  fall  to  the  ground  perish.  External 
causes  are  therefore  responsible  for  the  spread  of  this  pest  from  plant 
to  plant.  Infestation  is  strongest  on  the  leaves  and  fruit  and  also 
occurs  on  young  shoots  and  on  various  parts  of  the  flower,  the  larger 
branches  and  the  trunk  being  immune.  The  principal  causes  of  the 
spread  of  the  insect  are  pruning,  gathering  the  crop,  irrigation,  rain 
and  wind.  Pruning  earned  out  when  the  scale  is  very  active  is  more 
dangerous  than  in  winter.  The  best  plan  is  to  prune  in  winter, 
either  letting  the  prunings  dry  where  they  fall,  or  removing  them  to  a 
distance  of  several  yards  from  plants  still  uninfested.  In  the  case  of 
lemons,  which  are  also  pruned  at  seasons  other  than  winter,  the 
prunings  must  be  left  where  they  fall,  so  that  infestation  may  be 
restricted  to  the  plants  already  attacked.  Gathering  the  fruit  is 
usually  done  in  winter,  except  in  the  case  of  lemons,  hmes  and  some 
oranges.  The  danger  is  therefore  chiefly  present  in  these  latter  cases. 
Irrigation  of  the  citrus  plantations  is  less  dangerous  than  appears  at 
first  sight,  and  it  is  only  in  cases  where  a  larva  is  carried  by  the  water 
and  thrown  on  a  trunk  around  which  there  is  no  ring  of  foam 
that  it  is  able  to  ascend  the  plant ;  infested  leaves  may,  however, 
be  carried  by  the  water.  Gentle  rain  falling  on  mobile  larvae  washes 
them  down  to  the  lower  portions  of  the  plant.    A  heavy  rain  reduces 


145 

the  number  of  larvae  by  washing  them  down  to  the  ground,  where 
they  perish,  but  may  carry  infested  leaves  to  considerable  distances. 
Wind  must  however  be  held  to  be  the  most  important  agent  in  diffusion. 
Branches  isolated  by  rings  of  cotton  from  the  infested  portion  of  a  plant 
were  found  to  be  infested  after  a  certain  time  if  the  wind  was  blowing. 
The  importance  of  wind-carriage  is  evident  from  the  fact  that  plants 
sheltered  from  the  wind  are  the  most  strongly  infested,  as  a  larger 
nimiber  of  larvae  are  left  on  them.  Strong  wind  and  rain  together 
act  by  carrying  the  larvae  in  the  rain  drops,  as  has  previously  been 
noticed  by  Del  Guercio  in  the  case  of  Ceroplastes  sinensis,  D.  G. 

A  list  of  56  food-plants  is  given,  including  the  following : — Aixwia 
longifolia^  A.  retinoides.  Arbutus  andrachne,  CcMistemonsip,,  Citrus 
aurantium,  C.  delidosay  C.  limanum,  C.  sinensis,  Cycas  revoluta, 
Eriobotrya  japonica,  Euonymus  europaeus,  E,  japonicus,  Ficus  stipu- 
lacea,  Hedera  helix,  Kentia  sp.,  Melaleuca  sp.,  Metrosideros  sp., 
Muhlenbeckia  plutydados,  various  species  of  palms,  Pandanus  gramini- 
folia,  Pharmium  sp.,  Strditzia  reginae  and  Zea  mays.  Observations 
on  these  plants  show  that  C.  dictyospermi  can  develop  and  attain 
maturity  on  them.  The  Coccid  was  seen  on  some  other  species,  but 
though  the  larvae  became  attached  on  them,  they  died  at  a  certain 
stage,  probably  because  the  juices  were  not  suitable.  This  was 
noticed  on  the  grape  vine,  peach  and  apricot,  which  in  Sicily  are 
cultivated  promiscuously  with  citrus  plants.  C.  dictyospermi  was 
never  observed  on  them  when  they  were  at  a  considerable  distance 
from  the  citrus  trees.  They  are  therefore  not  true  hosts  and  may  be 
transported  without  any  risk  of  spreading  infestation.  Nor  is  there 
any  risk  in  the  transport  in  winter  of  deciduous  plants  of  which  the 
leaves  alone  are  subject  to  attack.  It  was  found  that  the  natural 
mortality  among  larvae  in  favourable  conditions  amounted  to  5  per 
cent,  before  fixation.  In  late  autumn,  however,  especially  in  rainy 
weather,  eggs  which  had  dried  up  and  dead  larvae  were  observed  under 
the  mother's  shield.  After  fixation,  early  in  Jime,  larvae  15-20  days 
old  showed  a  natural  mortality  of  5-10  per  cent.  Later  on,  the  adult 
female  mortality  was  2  per  cent.,  increasing  to  15  per  cent,  in  October 
and  25  per  cent,  late  in  November,  at  which  time  the  mortality  of 
adult  males  was  40  per  cent,  and  that  of  larvae  and  n}miphs  19  per 
cent.  These  figures  were  allowed  for  in  estimating  the  value  of 
insecticides. 

The  economic  importance  of  C.  dictyospermi  in  Italy  varies  in  different 
r^ons;  at  the  present  time  the  extensive  citrus  groves  of  Sicily 
and  Calabria  are  the  most  menaced.  This  pest  was  introduced  into 
Italy  without  its  natural  enemies.  None  have  been  found  either  in 
Liguria  or  Tuscany,  and  during  1913  and  1914  the  authors  noticed 
very  few  endophagous  or  predaceous  species  in  Sicily.  According 
to  De  Gregorio,  Aptielinus  sUvestrii,  De  Greg.,  exercises  useful  control. 
The  predaceous  species  destroy  not  more  than  10  per  cent,  of  the 
adult  Coccids  and  the  endophagous  species  are  even  less  efficient,  for 
only  one  Chalcid  nymph  was  foimd  in  about  30,000  Coccids  examined. 
In  America,  Aspidiotiphagus  citrinus  is  a  parasite  of  C  dictyospermi, 
while  ApheUnus  chrysomphali  is  reported  to  be  useful  in  the  Iberian 
peninsula.  Cultural  methods  of  control  include  pruning  and 
defoliation.  Pruning  is  valuable  because  a  properly  pruned  tree 
offers  less  shelter  to  the  Coccid  against  unfavourable  climatic  factors, 
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and  green  pruning  directly  diminishes  the  number  of  the  scales.  Some 
growers  have  thought  that  complete  defoliation  is  equivalent  to 
suppressing  infestation,  but  this  cannot  be  the  case,  as  infestation 
is  not  confined  to  the  foliage. 

The  report  of  work  done  with  insecticides  occupies  over  three-fifths 
of  the  paper  and  the  experiments  are  described  in  detail.  The  study 
of  the  immunising  power  of  insecticides  was  undertaken  on  a  con- 
siderable scale  in  Sicily,  with  better  success  than  previously  obtained 
in  Idguria  by  Del  Guercio.  This  attempt  to  discover  whether  the  plants 
could  be  rendered  distasteful  to  the  young  larvae  for  a  period  sufficiently 
long  to  make  it  impossible  for  the  individuals  of  one  whole  generation 
to  attach  themselves,  showed  that  the  addition  of  a  colloidal  adhesive 
so  increased  the  insecticidal  power  of  polysulphide  of  calcium  as  to 
make  such  an  addition  indispensable  in  the  control  of  C  dictyospermi 
on  citrus  plants.  The  polysidphide  of  calcium  was  prepared  as  follows : 
6  gallons  of  water  were  put  in  a  boiler  of  69  gallons  capacity  and  heated 
to  113°  F.;  301b.  of  fresh  quicklime  (broken  just  before  use  into 
lumps  as  big  as  the  fist)  was  then  thrown  in  and  allowed  to  disintegrate 
without  being  touched  or  stirred  up  in  the  liquid ;  39  lb.  of  sulphur 
was  then  added.  The  sulphur  (which  contained  2  per  cent,  of  Cu  SO4 
and  was  the  same  as  that  used  against  vine  mildew)  wa^s  added  by 
degrees,  being  dropped  through  a  sieve ;  the  presence  of  copper  does  not 
however  appear  to  be  essential.  The  sieve  had  two  long  handles  and 
the  workman  wore  protective  goggles.  As  soon  as  the  sulphur  was 
added,  the  mixture  was  well  stirred  until  a  homogeneous  paste  was 
formed  in  about  1&-20  minutes,  30  gallons  of  water  being  then 
poured  in  and  the  whole  boiled  for  about  an  hour  and  a  half,  when  the 
mixture  was  ready.  At  first  it  contained  impurities  in  suspension 
which  gave  it  the  colour  of  roasted  coffee,  but  with  a  green  tinge. 
After  the  sediment  had  formed,  the  clear  liquid  was  r^-brown  in 
colour.  At  a  temperature  of  68°  F.  its  density  was  about  1*21.  The 
flour  paste  adhesive  was  prepared  as  follows :  In  a  boiler  of  the  size 
given  above,  30  gallons  of  water  were  heated  to  122°-159°  F.  and  30  lb. 
of  wheat  flour  (free  from  bran)  was  dropped  in  through  a  sieve  by  one 
workman  while  another  stirred  without  ceasing  in  order  to  prevent 
the  formation  of  lumps.  Stirring  was  continued,  and  after  a  few 
minutes  the  fire  was  raked  out  to  prevent  an  excess  of  froth ;  a  few 
minutes  later  stirring  was  discontinued  and  the  liquid  was  allowed  to 
cool.  It  contained  about  10  per  cent,  of  flour.  The  polysulphide  of 
calcium  may  be  prepared  a  long  time  before  use,  but  the  paste  solution 
goes  bad  quickly  and  should  not  be  made  and  mixed  with  the  poly- 
sulphide earlier  than  the  day  before  that  on  which  spraying  is  performed. 
As  the  spray  solution  must  contain  2  per  cent,  of  flour  and  the  paste 
contains  10  per  cent,  of  flour,  it  is  only  necessary  to  pour  a  convenient 
quantity  of  paste  solution  into  a  tub,  then  add  the  proper  quantity  of 
polysulphide,  and  finally  dilute  with  water  until  the  total  bidk  of  liquid 
IS  five  times  that  of  the  paste  solution ;  the  spray  is  then  ready  for 
use.  The  presence  of  2  per  cent,  wheat  flour  changes  somewhat  the 
physical  characteristics  of  the  polysulphide  solution  and  renders  it 
turbid.  The  solution  of  calcium  polysulphide  was  found  to  be  very 
firothy  if  decanted  with  a  certain  violence,  and  this  frothiness  persists 
even  when  the  strength  of  the  solution  is  reduced  to  6  per  cent,  by 
adding  water.  The  solution  is  not  hygroscopic  until  the  paste  is 
added,  when  the  mixture  becomes  so  to  a  slight  degree. 
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The  potassium  polysulphide  used  in  the  experiments  was  in  the  f  onn 
of  tiles  weighing  about  2  lb.  each.  These  were  very  hygroscopic,  and 
if  broken  up  small,  they  dissolved  quickly  even  in  cold  water.  In  the 
experiments  a  33J  per  cent,  solution  was  produced  by  dissolving 
10  lb.  of  potassium  polysulphide  in  2  gals,  of  water  and  then  diluting 
up  to  3  gals,  of  liquid.  This  stock  solution  was  kept  in  tightly  closed 
glass  bottles ;  at  a  temperature  of  58*"  F.  its  density  was  123.  Both 
the  2  per  cent,  and  8  per  cent.,  working  strength  were  less  frothy  than 
those  of  polysulphide  of  calcium,  even  with  the  addition  of  the  boiled 
paste.  Strong  solutions,  such  as  5  per  cent,  and  7  per  cent.,  were  very 
viscid  to  the  touch  owing  to  their  alkalinity,  and  they  somewhat  affected 
the  skin.  They  never  damaged  the  rubber  hose,  whether  cold  or  hot. 
In  cases  where  the  calcium  and  potassium  polysulphides  were  mixed, 
flocculent  tufts  were  formed— even  when  the  two  solutions  were  clear 
before  mixing.  Though  the  mixture  was  somewhat  viscid,  it  did 
not  stick  to  the  citrus  leaves  and  therefore  required  the  addition  of 
the  paste.  With  such  an  addition,  it  yielded  on  drying  a  coating 
which  was  highly  resistant  to  atmospheric  agents,  and  this  property 
is  the  more  marked  when  the  poljrsulphide  of  calcium  is  predominant. 
For  instance,  a  spray  containing  2  per  cent,  of  polysulphide  of 
potassium,  4  per  cent,  of  the  concentrated  solution  of  polysulphide 
of  calcium  and  2  per  cent,  of  flour,  was  very  adherent  to  the  foliage 
and  resisted  well  the  action  of  rain.  The  leaves  of  citrus  plants  are 
able  to  resist  chemical  action  to  a  considerable  extent,  and  in  December 
calciimi  polysulphide  was  safely  applied  at  a  strength  of  14  per  cent. ; 
in  summer  5  per  cent,  was  found  to  scorch  the  young  fruit  if  applied 
in  the  hot  hours  of  the  day,  but  not  at  other  times.  The  potassium 
polysulphide  was  variable  in  action  according  to  the  dampness  of  the 
atmosphere,  the  temperature  being  a  less  important  factor ;  in  July 
a  7  per  cent,  solution  destroyed  the  Coccids  and  did  little  damage  to 
leaves  or  fruit.  In  autumn,  however,  the  same  dose  injured  many 
leaves  and  fruit,  and  a  dose  of  2  per  cent,  of  the  solution  containing 
both  polysulphides  also  proved  injurious.  In  no  case  should  the 
polysulphides  be  applied  when  the  citrus  plants  are  in  blossom.-  Even 
at  doses  of  3  or  4  per  cent,  polysulphide  of  potassium  had  a  very 
powerful  and  comparatively  prompt  action  on  the  Coccids.  The 
males  were  even  more  sensitive  to  it  than  the  females,  and  the  nymphs 
succumbed  very  quickly ;  to  mobile  larvae  a  dose  of  0*4  per  cent, 
proved  fatal.  The  imiminifling  action  of  polysulphide  of  potassium 
was  also  very  strong  and  lasting,  unless  there  was  rain.  Polysulphide 
of  calcium  behaved  in  a  very  different  manner.  Its  action  on  the 
Coccids,  though  efficient,  was  much  slower.  In  the  early  nymphal 
forms  the  mortality  was  ascertainable  after  8-10  days,  but  with  the 
adults  a  5  per  cent,  dose  required  a  fortnight  or  more  to  reveal  its 
efficiency.  Spraying  should  be  done  from  June  to  September  and 
after  harvesting  the  crop,  up  to  early  in  March.  In  the  experiments 
good  results  were  obtained  Doth  in  summer  and  winter,  but  in  Sicily 
the  summer  is  preferable  as  rains  are  then  less  frequent,  while  winter 
treatment  mav  mean  several  applications  and  a  waste  of  materiaL 
In  summer,  with  maximum  temperatures  of  104°  F.,  two  applications 
of  5  per  cent,  polysulphide  of  calcium  removed  all  infestation.  If  the 
apphcations  were  put  off  until  the  crop  had  been  gathered,  a  stronger 
dose  of  7  or  8  per  cent,  was  necessary.    If  the  weather  was  not  rainy 
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an  interval  of  seven  or  eight  days,  never  more  than  ten,  was  allowed 
between  the  applications.  This  comparatively  short  interval  was 
made  possible  by  the  great  immunising  power  of  the  covering  film, 
especially  that  left  by  the  second  application,  which  prevented  attacks 
by  larvae  from  the  few  surviving  adults.  It  is  most  important  that 
the  spray  should  not  be  stinted,  as  a  uniform  coating  is  the  object 
aimed  at.    The  spray -nozzle  should  be  at  an  angle  of  45°  to  the  rod. 

This  method  of  control  was  found  to  be  cheap :  22  gals,  of  con- 
centrated polysulphide  of  calcium  solution  cost  about  ds.  1(W.,  the 
requisite  paste — containing  73  lb.  of  wheat  flour — costing  65. 6d.  (includ- 
ing Is.  Id,  for  fuel  and  labour).  Twenty-two  gallons  of  concentrated 
spray  therefore  cost  10^.  4d.  and  yielded  367  gallons  of  6  per  cent, 
spray,  a  quantity  sufficient  for  one  application  to  333  eight-year-old 
trees  about  8  feet  high  and  7  feet  in  diameter.  At  the  rate  of  about 
2s,  per  diem,  the  necessary  labour  for  one  application  to  333  trees 
(40  per  diem)  cost  about  16s.  6d.,  so  that  the  total  cost  for  one 
application  per  tree  was  under  Id.  This  method  would  seem  to 
replace  with  advantage  that  of  fumigation  with  hydrocyanic  acid  gas. 

MacMillan  (H.  F.).  a  Handbook  of  Tropical  Gardening  and  Planting 
with  special  reference  to  Ceylon.  Second  Edition,  1914,  Colombo, 
H.  W.  Cave  &  Co.,  x+662+xxxv  pp.,.  264  figi.    Price  13^.  id. 

Detailed  information  as  to  the  trees  and  plants  grown  in  tropical 
coimtries,  and  as  to  the  methods  of  cultivation  adopted,  is  of  great 
value  to  economic  entomologists,  as  it  facilitates  an  understanding 
of  the  conditions  under  which  insect  pests  occur.  This  work,  though 
primarily  dealing  with  Ceylon,  contains  a  great  mass  of  information 
on  this  subject  very  difficult  to  obtain  elsewhere  without  reference  to 
a  large  number  of  books.  The  scientific  and  local  names  of  plants  are 
given  with  all  necessary  details  as  to  cultivation,  while  the  chapters  on 
the  standard  and  economic  products  of  Ceylon  are  full  of  interesting 
information.  The  13  pages  devoted  to  insect,  pests  and  preventive 
or  remedial  measures  are  unfortunately  not  of  the  same  standard  as 
the  rest  of  the  book.  The  tabular  list  of  pests,  which  occupies  more 
than  four  pages,  is  so  full  of  typographical  errors  as  to  render  many 
of  the  insect  names  unrecognisable.  Among  the  remedies,  arsenate  of 
lead  is  described  as  sugar  of  lead  (lead  acetate)  and  the  information 
given  under  this  head  is  exceedingly  scanty  and  incomplete,  and  it  is 
to  be  hoped  that  in  any  future  edition  of  this  otherwise  excellent  book 
this  section  will  be  thoroughly  revised  and  extended. 

CoPELAND  (E.  B.).  The  Coconut.  London,  MacMillan  &  Co.,  1914, 
xiv  +  212  pp.,  23  plates,  price  lOs,  net. 

Regarded  on  botanical  grounds  as  of  tropical  American  origin,  the 
cultivation  of  the  coconut  has  now  spread  over  the  tropical  regions  of 
the  whole  world,  and  in  many  smaU  islands  it  is  a  crop  of  the  first 
importance.  A  reliable  book  on  the  whole  subject  is  therefore  valuable, 
especially  as  the  author  devotes  one-third  of  his  pages  to  a  careful 
discussion  of  diseases  and  pests  of  this  palm. 

Perhaps  the  most  serious  of  the  diseases  affecting  the  coconut 
are   those   due   to   fungi.     The   most  dangerous  of   these  is  the 


149 

widely  distributed  bud-rot,  which  according  to  Macrae  is  chiefly 
spread  in  Madras  by  pahn  climbers  and  to  a  less  extent  by  palm  weevils 
and  rhinoceros  beetles,  and  occasionally  by  the  wind  and  by  birds. 
The  destruction  of  coconut  beetles  is  one  of  the  methods  of  restricting 
the  spread  of  the  disease ;  the  ruthless  burning  of  all  infected  trees 
appears  to  be  the  only  satisfactory  remedy. 

Oryctes  rhinoceros,  which  is  one  of  the  most  serious  coconut  pests,^ 
ranges  from  India  to  the  Dutch  Indies  and  the  Philippines  and  is 
represented  in  Africa  by  a  number  of  related  species  having  the  same 
habits.  0.  augias,  01.,  0.  coUmicus,  Coq.,  0.  insularis,  Coq.,  0.  pynhits^, 
Burm.,  0.  ranavalo,  Coq.,  and  0.  sirmaTy  Coq.,  occur  in  Madagascar ;: 
0.  boa^,  F.,  0.  monoceros,  01.,  and  0.  cristatiis,  SneU.,  in  East  Africa ; 
and  0.  jnemsi,  Kolbe,  in  New  Guinea.  The  rhinoceros  beetle  has  no- 
immediate  relative  dangerous  to  the  coconut  in  the  American  tropics, 
although  an  American  species  of  Oryctes  attacks  another  palm. 
0.  rhinoceros  attacks  several  other  palms  as  well  as  the  coconut, 
including  Elaeis  (oil  palm),  Borassus  (Palmyra  palm),  Roystonia  (royal 
palm),  Nipa,  Corypha,  and  perhaps  Areca  (betel  palm).  Systematic 
catching  of  these  beetles  has  been  practised  for  many  years  in  the 
Federated  Malay  States  and  in  Ceylon,  and  the  Straits  Ordinance 
No.  IV.  of  1890  on  the  subject  is  given  in  extenso. 

The  red  weevil,  Rhynchophorus  ferrugineus,  01.,  and  its  larva  is 
described  and  figured.  It  is  stated  that  the  palms  become  susceptible 
to  attack  when  mechanically  injured  or  burned  by  man,  when  previously 
attacked  by  other  insects,  or  when  damaged  by  storms.  The  cutting^ 
away  of  all  dead  matter  from  the  crown  and  all  hanging  leaves,  which 
was  f  ormerl  V  practised,  is  now  recognised  to  have  been  a  costly  mistake, 
as  the  resulting  wounds  provide  further  opportunities  of  oviposition. 
for  the  beetles.  Orydes  can  enter  a  sound  tree,  while  Rhyncfiophorus^ 
cannot,  hence  injury  by  the  former  assists  attack  by  the  latter  and 
therefore  the  destruction  of  Oryctes  is  an  excellent  preventive  measure 
against  Rhynchophorus.  The  method  of  scorching  for  bud-rot,  as 
practised  in  Cuba,  is  regarded  as  likely  to  favour  the  increase  of 
K.  palmarum,  L.  Grass  fires  in  the  plantations  in  the  Philippines 
have  been  observed  to  be  followed  by  an  increase  of  these  weevib,  and 
in  one  plantation  every  tree  scorched  by  the  fire  was  djring  at  the  end 
of  eight  months  from  beetle  attack.  Destruction  of  attacked  trees 
is  stronglv  recommended,  as  they  only  serve  as  centres  of  infection  if 
left  standing ;  burying  is  unsafe  against  Oryctes,  and  submergence,, 
though  preventing  oviposition,  will  not  always  prevent  the  escape  of 
mature  beetles.  Traps  of  infested  wood  from  which  the  beetles  have 
been  removed,  or  freshly  cut  and  split  pieces  of  palm  wood,  are  used 
with  success  as  traps  in  tropical  America.  In  British  Honduras, 
according  to  Leay,  the  "  salt  water  pimento  "  is  used  as  a  trap ;  this 
is  cut  on  just  above  the  cabbage  and  a  hole  is  cut  in  the  latter  into 
which  the  beetles  creep ;  such  a  trap  will  last  a  week  or  two  and  should 
then  be  destroyed.  Examples  of  R.  pdlmarum  are  said  to  fly  three  or 
four  miles  in  search  of  a  sickly  tree  or  one  just  beginning  to  bear^ 
though  this  is  on  the  whole  a  less  serious  pest  than  R,  ferrugineus. 

Among  minor  pests  are  the  following  weevils.  In  the  Philippines  a 
species  of  Cercidocerus  [erroneously  identified  by  C.  S.  Banks  as  a 
Cyrtoirachelus  (Phil.  Jl.  Sci.  i,  pt.  1, 1906,  p.  161)],  a  common  enemy  of 
the  betel-nut  palm,  sometimes  attacks  sound  or  at  least  apparentlv 
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healthy  coconuts,  usually  those  about  to  come  into  bearing;  two 
other  weevils,  the  shot-hole   weevil  and   the   four-spotted    weevil 
[Diocalandra  frumenti,  F.],  though  attacking  the  trees,  are  said  to  be 
rarely   the   cause   of  direct  injury.     Rhabdocnemis  (Sphenophorus) 
obscurus,  Boisd.,  which  is  specially  a  pest  of  sugar-cane,  damages 
coconuts  by  burrowing  into  the  leaves.    Mekimasius  Jiemipterus,  L., 
M.  dnnamominus  and  a  species  of  Rhabdobaenus  may  be  dealt  with  in  the 
same  way  as  R.  paJmarum.    The  bearded  weevil,  Rhina  barbirostris,  F., 
attacks  mature  trees  but  not  the  younger  ones,  the  larvae  boring  into 
the  hardest  part  of  the  stems.    Dio(xdandra  frumenti,  F.  (CaUindra 
taitensis,    Gu6r.)  is  a  serious   pest  in  the  Society  Islands,  boring 
in  the  edge  of  the  base  of  the  leaf  stem,  and  often  at  the  base  of  the 
leaflets,  many  of  which  are  thus  destroyed.     Amon^  Lamellicom 
beetles,  Strategus  titanus,   F.,    is    found  in    the    inflorescence    of 
coconuts  in  Cuba,   and    though    locally    regarded   as   a   pest,  is 
believed  by  Busck  to  be   hamJess.     S.  anachoreta   bores  a   hole 
in  the   ground  near   the   stem   of   a  young   tree,    generally   one 
about  two  years  old,  and   if  not  temoved  in  time,  one  beetle  is 
sufficient  to  destroy  a  tree ;   the  larvae  live  in  rotten  wood,  this  stage 
lasting  three  or  four  years.    Xylotrupes  gideony  L.,  X.  nimrod,  Voet, 
and  X.  hrquini,  Deyr.,  behave  in  much  the  same  manner  as  0.  rhino- 
ceros and  may  be  controlled  in  the  same  way.    The  larvae  of  Chalcosoma 
atlas,  L.,  have  been  stated  to  attack  the  trunk.    Scapanes  australis^ 
Boisd.,  and  S.  grossepunckUus,  Stemb.,  destroy  two  to  three-year-old 
trees  in  New  Guinea ;   four  species  of  Pimdopus,  Camehnolus  nasutas. 
Bates  (quadfitiiber,  Fairm.)^  and  Oryctoderus  IcUUarsis,  Boisd.,  also 
damage  coconuts  in  New  Guinea.    The  adults  of  Eurytrachelits  pilosipes, 
Waterh.,  bore  into  the  stem  under  the  shelter  of  the  base  of  the  leaf 
stalk  and  E.  ivJtermedius,  Gestr.,  is  also  recorded  as  a  pest.    Passalus 
tridenSy  Wied.,*  is  reported  as  having  done  much  damaoe  in  Demerara. 
In  the  Seychelles  and  Madagascar,  Mditamma  insiUare,  Fairm.,  is, 
according  to  Bamett,  a  most  important  pest,  attacking  the  trunk. 
Scolytid  beetles  are  common  in  Cuba  and  are  suspected  of  causing 
both  direct  and  indirect   damage,  chiefly  by  providing  places  for 
infection  by  fungi  or  oviposition  by  the  palm  weevil.    Leaf-eating 
beetles  of  the  family  ELcspidae  are  serious  local  pests  and  BrorUispa 
froggatti,  Sharp,  is  possibly  the  worst  pest  that  the  planters  of  the 
Solomon  Islands  have  to  contend  with ;   both  adult  and  larva  feed 
on  the  leaves  [see  this  RevieWy  Ser.  A,  iii,  p.  27] ;   the  same  or  a  closely 
related  insect  is  a  serious  pest  in  Eastern  Java.    Three  species  of 
Promecothecay   P.    cumingii,  Baly,  in  the  Philippines,  P.  antiqua, 
Weise,  in  New  Guinea,  and  P.  opadcolliSy  Gestr.,  in  the  New  Hebrides, 
are  known  as  pests  of  the  coconut.    In  New  Guinea,  palms  standing 
among  alang-alang  grass  (Imperata  cyUndrica)  are  specially  liable  to 
attack,  and  the  beetles  seem  to  disappear  when  the  grass  is  eradicated. 
Lepidopterous  pests  are  only  local ;   they  include : — the  Zygaenid, 
Bracnartona  catoxanthay  Hmp.,  in  the  Dutch  East  Indies  and  the 
Federated  Malay  States;  the  Hesperid,  Hidari  irava,  on  the  west 
coast  of  Sumatra ;   the  Hesperid,  Padraona  chrysozonuy  Plotz,  and 
the   Limacodid,    Thosea  dnereomarginatay   in  the   Philippines  and 
Federated  Malay  States,  and  the  butterfly,  Amathusia  phidippus,  L., 

[*  It  IB  probable  that  P.  irUerruptus,  L.,  is  the  beetle  ooncemed,  tridens 
being  a  Javanese  species. — £d.] 
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in  the  Philippines,  India  and  the  Dutch  East  Indies.  In  Panama, 
another  butterfly,  Btc^soUs  isthmia,  6.  &  S.,  does  great  damage  and 
defoliates  the  palms  in  large  numbers ;  the  larvae  feed  at  night  and 
at  dawn  retire  to  a  tough  nest  shaped  like  a  narrow  bag,  from  1^  inches 
to  2  feet  long,  in  which  700  or  more  are  often  crowded  together ;  as 
many  as  four  nests  are  sometimes  found  in  one  tree.  In  Trinidad, 
B,  sophorae^  L.,  does  a  sreat  deal  of  dainage  by  skeletonising  the  leaves 
[see  this  Review,  Ser.  A,  ii,  p.  569  and  iii,  pp.  175,  368  and  591].  The 
Pyralid,  Nacoleia  (Omiodes)  bhckburni,  Butl.,  has  been  reported  on 
coconuts  in  Hawaii  and  is  also  known  in  New  Guinea. 

Locusts  will  attack  coconuts  when  other  food  is  not  available  and 
sometimes  do  great  damage.    Graeffea  cocophaga,  Newp.,  a  large 
Phasmid,  which  occurs  from  New  South  Wales  northwards  and  east- 
ward across  Polynesia,  feeds  on  coconuts  and  has  done  great  temporary 
damage  in  Samoa  and  on  Hervey  Island.    Among  scale-insects,  the 
worst  pest  is  Asjridiottis  destrucUyr,  Sign.,  which  has  caused  great  loss 
in  the  Caroline  Islands  and  in  the  Philippines ;   drought  &vours  it 
and  at  the  same   time  weakens  the  trees,  while  ample  spacing, 
water  and  cultivation  and  manuring  of  the  trees  limit  its  ravages. 
No  less  than  31  species  of  scale-insects  attack  and  damage  the  coconut 
palm  to  a  greater  or  less  extent.    Aleurodicus  cocoiSy  Curt.,  the  coconut 
whitefly,  hsLS  been  long  known  in  the  West  Indies,  and  A.  destructor^ 
Quaint.,  has  recently  been  reported  as  a  serious  pest  in  a  limited  area 
in  the  Philippines.    A  table  is  given  of  70  insect  pests  of  the  coconut, 
the  countries  in  which  they  are  found,  the  nature  of  the  damage  done, 
and  the  treatment  required,  but,  as  the  author  says,  this  by  no  means 
exhausts  the  enemies  of  the  coconut.    References  to  these  and  many 
others  occur  in  papers  alreadv  abstracted  [see  this  Review,  Ser.  A,  i, 
pp.  129,  285,  425 ;   ii,  pp.  2,  26-28,  29,  98,  490,  689-^91 ;   in,  pp.  13, 
27,  83,  316,  439,  492,  558,  591,  679,  690,  695,  713,  724]. 

Fawcett  (W.).  The  Banana,  its  eultivation,  distribution  and 
commereial  uses.  London,  1913,  Duckworth  &  Co.  x  +  287  pp. 
8  plates,  10  figs.,  price  7^.  6d. 

This  comprehensive  monograph  contains  a  large  mass  of  useful  and 
well  arranged  information.  The  commercial  aspects  of  the  banana  are 
very  fully  dealt  with,  and  in  the  80  pages  devoted  to  general  infor- 
mation, details  are  given  as  to  the  cultivation  and  handling  of  the 
banana  in  every  country  in  which  it  is  grown.  A  short  description 
is  given  of  no  less  than  66  species  of  Musa  and  there  are  chapters  on 
bananas  as  food,  on  alcohol  and  wines  derived  from  bananas,  and  the 
methods  of  drying  the  fruit  for  flour.  Sixteen  pages  are  devoted  to 
fungus  diseases  and  half  as  much  to  insect  pests. 

The  banana  weevil  borer.  Cosmopolites  (Sphenophorus)  sordidly,  is 
said  to  cause  an  annual  loss  in  Fiji  of  many  thousands  of  pounds  and 
is  most  difficult  to  deal  with,  as  its  whole  life  is  spent  in  the  imderground 
stem  or  in  the  soil.  Young  suckers  wither  and  die,  and  the  first  evidence 
of  attack  is  the  death  of  the  young  leaves  while  still  imrolled ;  when 
cut  open,  the  "bulb"  is  foimd  to  be  riddled  by  the  larvae ;  older  plants 
do  not  seem  to  be  so  seriously  affected.  The  adult  weevils  are  found 
in  quantity  in  the  spil  round  the  roots  and  also  sheltering  imder  dead 
leaves  at  the  base  of  the  stem.    The  eggs  are  believed  to  be  deposited 
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singly  on  the  base  of  the  stem  about  half  an  inch  above  the  level  of  the 
soil.  The  larval  stage  lasts  about  20  days  and  the  pupal  stage  6-8 
days.  The  length  of  life  of  the  adults  is  not  known  but  they  will  live 
in  dry  earth  for  three  months  without  food,  and  not  longer  than  17 
weeks  with  food ;  crop  rotation  and  very  clean  cultivation  are  suggested 
as  remedies  and  parasites  should  be  utilized  if  they  can  be  found. 
[C.  sordidus  is  found  in  banana -growing  areas  in  the  Old  World  tropics 
from  Madagascar  eastward  to  Fiji,  as  well  as  in  Brazil  and  the  West 
Indies.]  A  .common  West  Indian  species  is  Metamasius  {Sphenophorus) 
sericeus,  while  S,  liratu^  occurs  in  Martinique;  Rhabdocnemis 
(S,)  obscurus  in  Papua,  the  Sandwich,  Solomon  and  Society  Islands 
attacks  bananas  as  well  as  other  plants,  while  in  Queensland  it  only 
attacks  sugar-cane,  Ligyrus  ebenus  (Tomarus  bititberculatus)  damages 
the  leaves  in  the  West  Indies  and  tropical  America,  the  burning 
of  badly  attacked  leaves  being  the  best  remedy.  In  South  America 
and  Trinidad  the  larva  of  a  large  moth,  Castnia  lieus,  bores  in  the 
stem  of  bananas  as  well  as  of  sugar-cane.  The  so-called  banana 
"  scab "  in '  Fiji  is  due  to  the  larvae  of  a  small  moth  [Nacoleia 
octosema,  Meyr.,  also  recorded  from  Java  and  Queensland] ;  minute 
longitudinal  cracks  are  found  on  the  incurved  side  of  the  fruit,  and 
these  increase  in  size  and  may  extend  to  the  edible  portion,  which 
then  begins  to  decay ;  dusting  with  pyrethrum  powder  is  recommended 
against  it.  In  New  Zealand  the  ripe-rot  fly,  Drasophila  ampelophUa, 
attacks  all  kinds  of  fruit  in  warm  weather,  whether  growing  or  cut. 
The  fruit-fly,  Dacus  ferrugineus  F.  {tryoni,  Frog.),  punctures  the  skin 
of  the  imripe  fruit  and  oviposits  in  the  hole  made ;  a  black  spot  results, 
and  the  larvae  burrow  into  the  pulp  and  set  up  decay ;  when  only  a 
few  days  old  the  larva  passes  out  of  the  fruit  and  drops  to  the  ground 
to  pupate.  Tryon  recommends  the  eradication  of  breeding  grounds 
near  banana  plantations,  and  the  destruction  of  bananas  and  all  other 
infested  &uit,  as  well  as  of  all  wild  fruit  trees.  In  South  Australia 
the  use  of  woven  covers  was  formerly  compulsory  and  is  effective  if 
applied  when  the  fruit  is  two-thirds  grown.  Another  fruit-fly,  Dacus 
curvipenniSy  has  been  bred  by  Froggatt  from  bananas  shipp^  from 
Suva,  though  no  specimens  have  actually  been  found  in  Fiji.  In 
Surinam  small  black  bees,  in  searching  for  honey,  scar  the  very  young 
fruits  and  render  it  unsaleable  when  full  grown.  One  estate  lost  15,000 
bunches  from  these  attacks  in  one  year. 

Pattebson  (J.  T.).  Observations  on  the  Development  of  Copidasoma 
gdechiae. — Biol.  BuU-f  Marine  Biol.  Laboratory,  Woods  Hciet 
Mass.  Laruxtster,  Pa,  xxix,  no.  6,  December  1915,  pp.  333-360, 
6  plates,  6  tables.    [Received  19th  February  1916.] 

Copidosoma  gelechuze,  a  Chalcidoid  parasite  of  a  Microlepidopteron» 
Onorimoschema  salinaris,  has  one  generation  annually.  The  egg 
of  the  parasite  is  probably  laid  within  the  host  during  May.  Early 
development  takes  place  beneath  the  hypodermis  of  the  host;  in 
later  stages  the  larvae  enter  the  body  cavity,  where  they  continue  to 
feed  untU  the  entire  contents  are  destroyed.  The  pupal  stage  of  the 
parasite  is  reached  during  the  flxst  ten  days  of  August  and  lasts  about 
a  month.  The  number  of  adults  emerging  from  one  host  larva  variea 
from  25  to  395  ;   about  55  per  cent,  of  all  broods  are  females. 
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GiRAXTLT  (A.  A.).  Australian  Hymenoptera  Chaleldoldea  vli-xlv.— 
Mem.  Queensland  Museum,  Brisbane,  iv,  4th  June  1915,  365  pp. 
[Received  25th  February  1916.] 

This  volume  contains  descriptions  of  representatives  of  the  following 
families  of  Chalcidoidea : — ^Enoyrtidab,  Miscogastemdab,  Cleony- 

lODAE,     EUCHARIDAE,     EXTRYTOBODAE,     GaLUMOMIDAE,     AoAONIDAB 

and  Chalcididae,  including  many  species  of  economic  importance. 

BrrcHiE  (A.  H.).  Insect  Pests  on  Tobacco.— J{.  Jamaica  Agric.  Soc., 
Kingston,  xix,  no.  11,  November  1915,  pp.  429-433.  [Received 
28th  February  1916.] 

For  the  control  of  cutworms,  poisoned  bait  prepared  according  to 
the  Kansas  formula  is  recommended.  Cultural  operations  carried 
out  well  in  advance  of  the  crop  will  destroy  pupae  in  the  soU.  The 
tobacco  horn  worm  {Protoparce)  can  be  controlled  by  the  application 
of  a  mixture  of  Paris  green  and  lime  in  equal  parts  or  one  part  Paris 
green  to  three  or  four  parts  of  lime.  Against  the  larvae  of  flea-beetles, 
attacking  the  roots  of  seedlings,  a  strong  solution  of  lead  arsenate 
(1  lb.  in  12-16  gals,  water)  is  effective.  The  cigarette  beetle,  Lasioderma 
serricome,  which  attacks  stored  tobacco,  is  controlled  by  fumigation 
with  carbon  bisulphide,  allowing  4  lb.  to  1,000  cubic  feet  for  an 
exposure  of  48  hours. 

H.  A.  B.  Dangerous  Hard-Backs.— ^flfnc.  News,  Barbados,  xv,  no.  359, 
29th  January  1916,  pp.  42-43,  5  figs. 

Lachnastema  patruelis  (brown  hard-back)  occurs  in  St.  Kitts  as  a 
pest  of  su^-cane.  It  is  believed  to  be  of  importance  as  a  root  feeder 
and  may  be  connected  with  attacks  of  root  fungus.  The  larvae  are 
attacked  by  a  Hymenopterous  parasite.  In  Antigua  a  species  of 
Lachnostema  frequently  causes  serious  injury  to  sugar-cane  and  has 
also  been  record^  on  onions  and  maize.  The  roots  and  bases  of  the 
stems  of  both  young  and  ripening  plants  are  attacked.  Belated  insecta 
occur  in  other  islands,  including  Phytalus  smiihi  in  Barbados  and 
Mauritius,  Strategus  titanus  in  St.  Croix  and  Porto  Eico,  and  Ligyru9 
tumuhsus  throughout  the  West  Indies.  L.  rugiceps  is  a  pest  of  sugar- 
cane and  maize  m  the  southern  United  States ;  S.  anachoretus  attacks 
coconuts  and  sugar-cane  in  Trinidad,  and  Dycineius  barbatus  is  believed 
to  injure  crops  in  Barbuda.  In  addition  to  the  control  exercised  over 
hard-back  larvae  by  natural  enemies,  of  which  the  Scoliid  wasp,  Tiphia 
paraUeJa,  is  the  most  important,  and  the  use  of  poisoned  bait,  the 
control  of  the  insects  depends  on  the  collection  of  larvae  and  adults 
and  purely  agricultural  methods. 

Webster  (F.  M.).    The  Spring  Grata  Aphis  or  ''Green  Bug"  ta  the 
Sonth-west  and  the  Possibilities  of  an  Outbreak  ta  1916.-17.5 
Dept.   Agric.,   Washington,  D.O.    Circ.  no.  65.    5th  Pebruarv 
1916,  3  pp.,  3  figs.  ^ 

Toxoptera  graminum  is  present  in  grain  fields  in  Tennessee,  Texas, 
Oklahoma,  Kansas  and  north-eastern  New  Mexico,  and  probably  also 
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in  southern  Ifissouri  and  Arkansas.  Recent  outbreaks  have  originated 
in  fields  of  early  sown  wheat  or  in  wheat  which  follows  an  oat  crop, 
there  being  a  growth  of  self-sown  oats  present  among  the  wheat.  The 
extent  of  the  dami^e  caused  by  this  insect  depends  largely  on  the 
weather  conditions  prior  to  the  middle  of  April.  If  the  temperature 
is  high  enough  to  enable  the  Aphids  to  breed  throughout  the  winter  and 
at  the  same  time  is  too  low  for  the  development  of  their  natural  enemy, 
the  Braconid,  Aphidius  testaceipes,  a  serious  outbreak  over  a  large 
area  may  be  expected.  In  the  more  northern  states  T.  graminum 
passes  the  winter  in  the  egg-stage,  and  the  numbers  are  not  likely  to 
mcrease  sufficiently  in  the  spring  to  cause  serious  injury.  Aieas 
affected  are  recogniBed  by  the  colour  of  the  wheat  changing  from  green 
to  yellow  and  should  be  ploughed  deeply  and  then  roUed.  Self-sown 
grain  should,  if  possible,  be  destroyed  oy  grazing  in  late  autumn  or 
earlv  winter,  as  this  measure  destroys  tiie  initial  breeding  grounds  both 
of  this  pest  and  of  the  Hessian  fly,  Matfetiola  destructor. 

PoETEBBN  (N.  van).  Hot  Gebrulk  van  Carbolineom  bi]  de  Bestrijding 
van  Schadelljke  Dieren.  [The  use  of  Carbolineum  for  the  control 
of  animal  pests.] — Tidseh.  PlanUnsnekkn^  Wageningen,  rrii,  pt  1, 
January  1916,  pp.  1-36. 

In  the  last  three  years  the  use  of  carbolineum  for  the  control  of 
insect  pests  has  greatly  increased  and  the  results  have  been  good. 
As  a  contact  poison,  it  is  economical  in  use  and  of  wide  application ; 
there  is  also  reason  for  hoping  that  it  may  prove  useful  agamst  fungus 
diseases.  It  has  been  tried  and  found  useful  as  a  spray  for  orchard 
and  bush  fruit,  though  care  must  be  exercised  in  the  case  of  certain 
kinds,  such  as  peaches.  Aphids,  Coccids  and  the  larvae  of  many 
Lepidopterous  and  other  pests  are  destroyed  by  it.  It  appears  to  be 
an  excellent  general  insecticide  for  flowers  under  glass,  especially  roses, 
s  6  per  cent,  solution  in  water  being  sufficient  for  this  purpose; 
Typhlocyba  rosae  is  controlled  by  it.  A  list  of  13  species  of  Abies  and 
20  of  Picea  is  given,  which  were  sprayed  respectively  with  a  7  J  per  cent, 
and  a  3  per  cent,  solution  without  harm  to  the  trees  and  with  apparently 
good  r^ults.  The  common  pest  of  azalea  nurseries  in  Holland, 
PhyUocoptes  azaleae,  can  be  controlled  by  a  carbolineum  spray.  Against 
PsyUa  huxi  it  may  be  used  as  a  preventive,  but  it  is  not  effective  against 
Miynarihropalpus  buxi  or  Phytomyza  ilicis.  It  cannot  be  used  against 
white  fly  (Aleurodes)  on  Japanese  azaleas,  as  the  plants  themselves 
are  damaged.  Dressing  the  trunks  with  carbolineum  solution  will 
prevent  the  growth  of  moss  and  lichen  on  trees,  and  it  has  proved  a 
very  efficient  dressing  against  canker  when  used  in  25  or  60  per  cent, 
solutions.  Generally  speaking,  plants  will  bear  a  much  stronger 
solution  of  carbolineum  than  is  necessary  to  destroy  the  pests  on  them. 
An  8  per  cent,  solution,  if  properly  used,  is  sufficient  for  orchard  trees 
and  bush  fruit ;  a  10  per  cent,  solution  seems  to  be  necessary  against 
Briosoma  lanigerumy  but  nothing  stronger  than  6  per  cent,  must  be 
used  for  peaches.  It  has  been  stated  that  carbolineum  has  a  directly 
beneficial  effect  upon  the  plants  sprayed  with  it,  but  the  author  denies 
this  and  considers  that,  though  no  harm  is  done,  there  is  some  evidence 
of  a  retarding  action  on  the  growth  in  the  spring,  especially  in  the  case 
of  species  of  Buxus.    Ck)nifers  can  only  be  sprayed  late,  at  the  end  of 
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April ;  Buxtis  spp.  and  other  more  sensitive  evemeens,  as  well  as 
deciduous  trees  generally,  should  be  sprayed  in  February  or  the 
[inning  of  March. 

1th  regard  to  treatment  of  the  soil  itself  with  carbolineum,  it  has 
been  shown  that  when  used  against  Incurvaria  rubieUa  on  raspberries 
and  allowed  to  soak  into  the  soil  around  the  plants,  the  larvae  in  the 
soil  were  killed  without  damage  to  the  canes  [see  this  Review,  Ser.  A, 
iii,  p.  643].  As  however  the  soaking  of  the  soil  with  a  powerful 
disinfectant  of  somewhat  variable  composition  might  have  a  bad  effect 
directly  or  indirectly,  experiments  were  made  on  a  piece  of  ground 
divided  into  five  plots.  The  whole  area  was  sown  with  rye,  wheat 
and  peas,  a  strip  being  kept  untreated  as  a  control.  The  remainder 
was  sprayed  with  an  8  per  cent,  carbolineum  solution  with  an  automatic 
machine  delivering  20  cc.  per  second,  the  five  plots  in  order  being 
;sprayed  for  5,  10, 15,  20  and  25  seconds.  This  spraying  was  done  on 
3rd  April  in  damp,  warm  weather  and  the  penetration  of  the  solution 
into  the  soil  was  complete.  The  seed  had  germinated  before  being 
«own.  The  general  result  of  the  experiments  was  that  1  litre  of 
•8  per  cent,  carbolineum  solution  per  square  metre  (a  little  over  3  oz. 
per  square  foot)  killed  but  very  few  of  the  germinating  seeds,  though 
the  green  leaf  was  damaged.  The  peas  apparently  did  not  suffer  at 
4tll,  and  it  is  considered  that,  at  this  strength,  the  dripping  from  sprayed 
trees  and  bushes  on  to  the  soil  can  do  no  appreciable  harm.  These 
experiments  are  to  be  repeated  and  extended. 

Dammerbcan  (E.  W.).  On  a  new  species  of  Oalolermes  (C.  tedanae,  nov. 
sp.),  whieh  attaeks  living  teak  trees. — Tidschr.  voor  Entamologie, 
The  Hague,  Iviii.,  1915,  pp.  98-100,  2  plates.  [Received  23rd 
February  1916.] 

The  author's  attention  was  called  by  the  forest  service  of  Java  to  a 
peculiar  disease  of  teak  trees  near  Samarang.    The  damage  done  was 
lound  to  be  due  to  a  termite  which  resembles  C.  assimmi,  Holmgr., 
and  is  described  under  the  above  name.    This  termite,  which  has  only 
been  found  on  living  teak  trees,  lives  inside  the  stem  of  20  to  30-year-old 
examples  at  a  height  of  10-20  feet ;   on  this  spot  the  stem  is  swollen 
and  the  bark  cracked.    On  the  same  tree  three  or  more  swellings 
sometimes    occur.     If    the    wood  be  slit,  several  tunnels,  partly 
covered  with  excrement,  are  found;   these  do  not  extend  much 
further  than  the  swollen  part  of  the  stem.    Sometimes  the  tunnels  of 
two  swellings  are  connected,  but  they  never  run  towards  the  base  of 
the  tree.    They  communicate  with  the  exterior  by  narrow  openings. 
The  tunnels  are  first  made  between  the  bark  and  wood,  causing  the 
peculiar  deformations,  and  later  extend  to  the  heart-wood.    Towards 
the  end  of  the  dry  monsoon  all  stages  were  found  inside  the  stem,  and 
at  the  beginning  of  the  rainy  monsoon,  in  November  and  December, 
the  winged  forms  swarmed.    How  the  trees  are  attacked  in  the  first 
instance  is  uncertain,  but  in  older  tunnels  pairs  were  found  with  shed 
wings,  and  it  was  also  found  experimentally  that  the  larvae  are  capable 
of  boring  into  the  living  wood.    Probably  the  sexual  pairs  are  per- 
mitted to  enter  abeady  existing  nests.    The  damage  caused  by  this 
pest  is  of  great  importance,  75  per  cent,  of  the  trees  being  infested  in 
some  places.    The  trees  often  break  near  the  swellings  and  in  any  case 
the  value  of  the  timber  is  considerably  reduced. 
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ScHBiBAux  (E.).  La  Rteistance  des  Semences  &  la  Chaleur  et  la 
Destruetion  des  Inseetes.  [The  resistance  of  seeds  to  heat  and 
the  destruction  of  insects.] — Bull.  Soc.  Nat.  AcdimaL,  Paris, 
kiii,  no.  2,  February  1916,  pp.  63-64. 

Investigations  carried  out  by  the  author  in  collaboration  with 
M.M.  Bussard  and  Etienne  have  shown  that  insects  infesting  seeds  are 
easily  killed  by  heat  without  any  resulting  injury  to  the  seeds.  Weevils 
are  destroyed  in  two  minutes  by  a  temperature  of  122®  F.,  and  Bntchus 
spp.  at  140®  F.  Cereals,  except  maize,  can  withstand  a  temperature 
of  212®  F.  for  an  hour  without  their  germinating  power  being  affected. 

Grassi  (B.).  Modem  Views  of  the  Control  of  the  Vine  PhyUoxera.— 
Mthh/.  Bull.  Agric.  Inteli.  Plant  Dis.,  Rome,  vi,  no.  12,  December 
1915,  pp.  1553-1571.    [Received  1st  March  1916.] 

Methods  for  the  control  of  Phylloxera  may  be  classed  under  three 
heads: — (1)  prevention  or  diminution  of  the  spread  of  the  insect; 
(2)  the  use  of  insecticides,  especially  carbon  bisulphide,  and  flooding ;  (3) 
cidtural  measures,  enabling  the  vine  to  live  in  infested  localities,  e.g., 
planting  in  sand  or  ^fting  European  vines  on  American  stocks. 

The  spread  of  this  pest  in  Apulia  and  Sicily  has  been  extremely 
rapid,  whereas  in  other  parts  of  Italy,  such  as  the  Abruzzi,  Umbria  and 

?Drtions  of  Tuscany,  the  progress  of  infection  has  been  very  slow, 
he  results  of  a  campaign  against  the  pest  in  the  first  two  districts 
have  been  most  successful,  while  in  the  last  three  all  efforts  have  been 
practically  useless.  These  facts  have  led  in  some  cases  to  a  denial  of 
the  efficacy  of  the  control  measures  adopted.  In  spite  of  adverse 
results  and  criticisms,  the  author  maintains  the  opinion  that  the 
campaign  against  Phylloxera  should  on  no  accoimt  be  abandoned. 
Certain  data  are  given  which  show  that  defensive  and  constructive 
measures  are  capable  of  being  adopted  with  success.  In  the  Canton 
de  Vaud,  which  is  given  as  an  example,  the  discontinuance  of  such 
measures  would  mean  the  complete  destruction  of  all  the  European 
vines  in  that  district.  Although  its  protection  has  cost  more  than 
£160,000,  the  present  gross  return  of  £26  3^.  6d.  per  acre,  a  sum  far 
superior  to  the  returns  from  Italian  vineyards,  has  justified  this 
expenditure.  If  the  campaign  were  carried  out  on  a  similar  scale  in 
Italy,  the  cost  would  be  not  less  than  five  millions  annually,  but  the 
advantages  which  would  accrue  would  be  such  as  to  encourage  the 
employment  of  an  even  larger  capital. 

The  following  conclusions  have  oeen  reached  by  Prof,  de  Benedetti  as 
the  result  of  his  campaign  against  Phylloxera  at  Oliva  Gressi  (territory  of 
Voghera)  between  1912  and  the  present  time : — (1)  defence  is  useful 
botii  at  the  outset  and  in  advanced  stages  of  infection ;  (2)  lecon- 
stitution  should  be  prepared,  conducted  and  completed  in  such  a  way 
as  to  obtain  a  sufficient  quantity  of  grapes  to  cover  the  interests  of 
both  proprietor  and  cultivator ;  (3)  defence  and  reconstitution  carried 
out  on  these  lines  allow  of  the  slow  conversion  of  part  of  the  land 
under  vines  into  land  producing  cheaper  crops.  Vines  would  only  be 
allowed  to  occupy  thlat  particular  land  in  which  local  or  spedal 
conditions  ensure  a  less  uncertain  industrial  profit  than  the  one  hitherto 
obtaining. 
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The  maimer  of  dispersal  of  Phylloxera  may  be  either  natural  or 
artificial.  Natural  dispersal  is  caused  by  winged  forms,  newly- 
hatched  examples  which  may  or  may  not  emerge  from  the  soil,  or 
neogallicolae.  The  winged  form  may  be  neglected  when  European 
vines  are  considered  [see  this  Review,  Ser.  A,  iii,  p.  765].  The  migration 
of  newly-hatched  forms  which  emerge  from  the  soil  explams  the 
occurrence  of  new  outbreaks  at  a  ^eater  or  less  distance  from  larger 
centres.  With  r^ard  to  distribution  by  gallicolae,  it  is  pointed  out 
that  galls  spread  easily  between  closely-sat  vines,  either  actively,  if 
the  branches  interlace,  or  by  means  of  the  wind,  which  carries  away 
the  neogallicolae-gallicolae  when  the  latter  are  searching  for  a  suitable 
place  for  fixation.  The  neogallicolae-radicolae  drop  to  the  ground 
and  behave  in  a  manner  similar  to  the  neoradicoJae  which  emerge 
from  the  soil.  In  slightly  infested  regions  the  appearance  of  gaus 
may  contribute  to  the  spread,  but  in  districts  which  are  severely 
attacked  the  effect  of  the  galls  cannot  be  compared  with  that  of  the 
neoxadicolae. 

Artificial  means  of  dispersal  are  the  following : — (1)  earth  adhering 
to  the  boots,  etc.,  of  labourers ;  (2)  birds,  especially  fowls,  sheep,  pigs, 
etc.,  which  may  carry  earth  infested  by  Phylloxera ;  (3)  agricultural 
implements ;  (4)  plants  growing  between  the  vines  or  used  as  props ; 
(5)  manure ;  (6)  water-courses ;  (7)  vine-cuttings ;  (8)  rooted  plants. 
The  insect  cannot  survive  over-night,  except  on  very  damp  clothes ; 
in  the  cool,  damp  days  of  spring  and  autumn  they  may  survive  long 
enough  to  be  earned  to  an  immune  vine  if  occasion  offers.  Implements 
such  as  spades,  etc.,  rarely  carry  the  insect  for  any  distance,  owing 
to  the  clean  state  in  which  they  are  kept  by  the  peasants.  The  plough 
is  important  as  a  means  of  dispersal,  since  it  carries  infected  roots  tor 
some  distance  and  may  drop  them  near  clean  plants.  Labourers, 
while  at  work,  often  wear  old  Doots  with  broken  soles  in  which  damp 
earth  may  collect  and  where  migrating  individuals  may  live  for  sevenu 
days.  Potatoes  planted  between  the  vines  apparently  do  not  aid 
in  dispersal.  Ram,  if  accompanied  by  strong  winds,  undoubtedly 
carries  infected  soil,  newly-hatched  forms,  leaves  bearing  galls,  etc., 
into  clean  vineyards.  On  hiU v  ground,  dispersion  is  effected  by  torrents 
or  streams.  Vine-cuttings  do  not  appear  to  harbour  either  winter* 
eggs  or  hibernating  insects,  nor  do  rootlets  given  off  from  the  shoots 
of  American  vines  seem  to  be-  a  source  of  danger.  Rooted  plants 
may  introduce  the  insect  into  hitherto  clean  zones  and  have  been  the 
cause  of  the  destruction  of  the  finest  Italian  vineyards. 

The  methods  of  control  proposed  differ  considerably  from  those 

f previously  followed.  It  is  sujo^gested  that  the  vine-growing  parts  of 
taly  be  divided  mto  suitable  districts,  in  which  the  cultivators,  working 
under  an  expert,*  take  the  necessary  steps  to  prevent  the  introduction 
of  Phylloxera  or  prevent  its  spread  if  the  vineyards  are  sliffhtly  infested. 
At  the  same  time,  the  reconstitution  of  vinejrards  should  be  effected. 
Inspection  should  be  carried  out  personally  by  the  grower,  and  such 
inspection  should  be  avoided  on  damp,  windy  days.  The  production 
of  superficial  roots  should  be  reduced  wherever  Phylloxera  exists  or  is 
suspected  of  existing.  The  chief  object  should  be  the  discovery  and 
prevention  of  spreading  of  new  outbreaks.  Efforts  in  the  second  of 
these  directions  should  be  preceded  by  watering  the  groimd  with 
a  1-2  per  cent,  solution  of  creoline  on  the  previous  evening.    This 
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watering  should  also  be  performed  before  harvest  in  infested  centres 
which  are  to  be  destroyed.  The  introduction  of  rooted  plants  into 
dean  districts  should  be  prohibited;  when  intended  for  planting 
in  a  zone  of  limited  infection,  rooted  plants  should  be  disinfected  before 
being  removed  from  the  nursery.  The  method  of  disinfection  used  in 
Italy,  namely,  total  immersion  in  water  heated  to  131°  F.  for  five  or  ten 
minutes,  is  not  absolutely  innocuous.  Immersion  of  the  tmderground 
part  in  a  3  per  cent,  solution  of  potassium  stdpho-carbonate  and  a 
1  per  cent,  solution  of  soft  soap  for  12  hours  gives  the  desired  result. 

In  conclusion,  it  is  pointed  out  that  in  Italy,  although  excellent 
seed-vines  have  been  selected  (Longo)  and  equally  good  hybrids  have 
been  obtained  (e.g.,  some  sorts  of  Buggeri),  up  to  the  present  time 
stocks  of  French  origin  have  been  used  almost  entirely  in  the 
reconstitution  of  vineyards. 

A  short  bibliography  is  appended. 

Savastano  (L.).  La  manipolazione  della  poltlglia  solto-ealdea. 
(Formola  della  Stazione  di  Agrumleoltora.)  3«  edizione.  [The 
preparation  of  lime-sulphur  mixture.  (Formula  of  the  Station 
for  Citrus  Culture.)  3rd  edition.]— A>K.  R.  Staz,  SperimerU. 
Agrum.  FruUic.j  Adreale,  no.  16,  October  1914,  14  pp.,  1  fig. 
pSeceived  2nd  March  1916.] 

This  third  edition  is  essentially  the  same  as  the  original  one  [see  this 
Review^  Ser.  A,  ii,  p.  412],  but  contains  additional  details  and  advice 
suggested  by  three  years'  working.  A  figure  and  description  are  given 
of  the  Savastano  densimeter  specially  designed  for  use  with  the  lime- 
sulphur  mixture.  Two  parallel  scales  are  provided,  one  for  densities  from 
1*13  to  1*37  and  the  other  for  percentages  from  8  to  2  per  cent.  The 
density  of  1*25  is  taken  as  a  standard,  the  percentage  figure  against  it 
being  5.  If  a  normal  strength  spray  is  required,  a  stock  of  1.25  density 
shoiud  be  diluted  to  a  5  per  cent,  solution.  If  the  density  is  the  greater 
one  of  1'29  (mark  4  on  the  percentage  scale)  the  stock  should  be  diluted 
to  a  4  per  cent,  solution  in  order  to  yield  a  spray  of  equal  strength. 
The  latter  will  also  be  produced  by  a  6  per  cent,  solution  of  stock  of  the 
lesser  density  1*21  (mark  6  on  the  percentage  scale).  When  a  spray 
of  a  strength  other  than  the  normal  5  per  cent,  is  required,  the  density 
of  1*25  is  still  retained  as  a  standard,  and  if  the  stock  has  that  density 
it  only  needs  diluting  to  the  new  percentage — in  other  words,  the 
figure  5  is  replaced  by  the  new  percentage  figure.  With  stock  of 
^eater  or  less  densities  the  procedure  descnoed  above  is  followed,  but 
the  percentage  figures  on  the  scale  must  be  modified  in  the  same  degree 
as  the  new  percentage  figure  differs  from  the  figure  5.  If,  for  instance, 
a  spraying  strength  of  8  per  cent.  (3  more  than  5)  is  required  and  the 
stock  has  a  density  of  1*29,  then  it  must  be  diluted  to  7  per  cent. 
(3  more  than  4). 

FoMA  (D.).  L'olivicoltura  nel  circondario  dl  TrapanL  [Olive  culture 
in  the  Trapani  district.] — AnnaU  R.  Slaz.  Sperimeni.  Agrum. 
FnUtic.  AcifeaU,  iii.  1915,  pp.  111-134.  [Received  2nd  March 
1916.] 

This  account  of  the  cultivation  of  the  olive  in  the  district  of 
Trapani  (Sicily)  aims  at  giving  full  data  with  a  view  to  encouraging  its 
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extension  there.  The  insect  pests  mentioned  are  Dacus  oleae,  Gmel., 
Hylesinus  oleiperda,  F.,  and  Saissetia  (Lecamum)  oleacy  Bern.  In  the 
control  of  D.  oleae,  the  De  Cillis  formula  for  poison  bait  [see  this 
BevieWy  Ser.  A,  i,  p.  271]  gave  the  best  results ;  predatory  Coccinellids 
such  as  Chilocorus  and  Exochomus  are  not  sufficiently  numerous,  so 
that  poisons  are  the  only  means  of  control.  A  bibliography  of  15  works 
is  appended  to  this  paper. 

Faraci  (6.).  La  coltivazione  del  limone  in  S.  Agata  di  HiUteno  (Prov. 
di  Messing).  [The  cultivation  of  the  lemon  at  S.  Agata  di  MiU- 
tello  (Province  of  Messina).] — Annali  R.  Staz,  Speriment.  Agrum. 
FruttiCy  Acireale,  iii,  1915,  pp.  135-192.  [Received  2nd  March 
1916.] 

This  paper  deals  with  lemon  cultivation  in  the  district  of  S.  Agata 
di  Militello,  in  Sicily.  The  insect  pests  noticed  are  Pseudococcus 
citri,  Risso,  Aspidiotus  hederae,  Vail.,  Lepidosaphes  beckiiy  Newm. 
{Mytilaspis  cUricolay  Pack.),  Heliothrips  Juiemorrhoidalis,  Bch.,  and 
Prays  dtri,  Mil.  TeiranychuB  telarius,  L.,  occurs  in  connection  with 
red  rust.    The  usual  remedies  are  given. 

Real  orden  del  Ministerio  de  Fomento  del  17  de  eaero  1916.  [Royal 
order  issued  by  the  Ministry  of  Agriculture  on  17th  January 
1916.] — Bolelin  de  Agricultara  iScnica  y  economicay  Madridy  viii„ 
no.  83,  January  1916,  p.  2.    [Received  3rd  March  1916.] 

This  order  instructs  the  Civil  Grovernors  of  provinces  where  olive 
cultivation  is  carried  on,  to  compel  the  growers  to  bum  olive  prunings 
or  to  remove  them  from  the  ground  for  storage  in  rooms  which  must 
be  kept  closed. 

El  sistema  Berlese  contra  la  mosca  del  olivo.— Su  utilidad  para  la 
extinci6n  de  otras  plagas  del  campo.  [The  Berlese  method  against 
the  olive  fly  and  its  utility  in  destroying  other  agricultural  pests .] — 
Boletin  de  AgricuUura  iicnica  y  economicay  Madridy  viii,  no.  85, 
January  1916,  pp.  83-85. 

The  provincial  council  of  agriculture  of  Tarragona  experimented 
on  3,000  olive  trees  in  an  area  of  250  acres  with  Prof.  Berlese's  method 
against  the  olive  fly  (Dacus  oleae)  [see  this  RevieWy  Ser.  A,  iii,  p.  36] 
and  good  results  were  obtained.  Instead  of  being  suspended,  the  pots 
were  placed  in  f  o  As  between  two  branches,  firmly  lashed  to  one  of  them, 
thus  preventing  spilling  of  the  liquid..  An  increase  of  the  amount  of 
arsenic  to  3  or  4  per  cent,  was  found  beneficial.  This  first  trial  reduced 
the  number  of  infested  olives  by  25  to  30  per  cent.  The  pots  were 
baited  in  the  second  half  of  May  1914  and  an  estimated  total  of  500,000 
vine  moths,  Clysia  ambiguella  and  Polychrosis  botranay  were  found  in 
them,  as  well  as  many  Cetania  beetles.  The  numberuof  infested  grapes  in 
vineyards  near  the  experimental  olive  area  was  reduced  by  30  to  40 
per  cent.,  and  the  destruction  of  the  beetles  promised  well  for  the  fruit 
crop.  No  olive  flies  were  found  in  the  pots,  as  they  fly  away  after 
feeding  on  the  bait,  and  for  the  same  reason  the  absence  of  bees  and 
wasps  was  no  proof  that  none  were  killed.  It  appeared  certain, 
however,  that  birds  do  not  drink  the  liquid,  as  in  many  cases  there 
were  nests  in  the  trees  where  pots  were  placed,  in  which  young  were 
reared. 
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Del  Oueboio  (G.).  Afldl  raeeolti  nella  Somalia  Italiana  meridionale. 
[Aphids  Collected  in  Southern  Italian  Somaliland.] — Separate, 
dated  28th  February  1916,  from  Bedia,  Florence,  xi,  no.  1, 
pp.  299-303,  3  figs. 

*  It  is  believed  that  there  have  been  hitherto  no  records  of  Somaliland 
Aphids.  Three  new  species  from  that  country  are  described  in  this 
paper,  viz. : — Aphis  calotropidis  and  A.  paoU  on  Calotrojns  procera^ 
and  A.faveolala  on  PergiUaria  extensa. 

Bbrlesb  (A.)  &  Paoli  (G.).  Un  endofago  esotico  effleaoe  contro  il 
Chrysomphahuf  dictyospertni,  Horg.  [An  introduced  endophagous 
parasite  of  C.  dictyaspenni,  Morg.] — Separate,  dated  24th  February 
1916,  from  Redia,  Florence,  xi,  no.  1,  pp.  305-307,  2  figs. 

For  some  years  the  Boyal  Entomological  Station  at  Florence  has 
been  searching  for  a  natural  means  of  control  against  Chrysamphalus 
dictyospermi,  Morg.,  and  a  description  is  given  here  of  PraspdUdla 
hunsburyiy  Berl.  and  PaoL,  an  endophagous  Ghalcid,  which  is  a 
native  of  Madeira,  sent  by  Prof.  C.  P.  Ix>unsbury.  Owing  to  its  small 
size,  this  Chalcid  attacks  the  female  nymphs  of  C.  dictyospermi  as  well 
as  the  adults.  The  percentage  of  parasitised  females  varies  from 
40  per  cent,  in  the  case  of  adults  to  60  per  cent,  in  that  ol  the  nymphs. 

Dawe  (M.  T.).  Insectoi  noelvos  de  Colombia.  [Injurious  inseots  ol 
Colombia.] — Bennsta  Agrioola,  Bogotd,  i,  no.  10,  October  1915, 
pp.  585-587.    [Received  7th  March  1916.] 

This  paper  refers  to  the  need  for  studjdng  the  injurious  insects  in 
Colombia  and  gives  instructions  for  killing,  preserving  and  packing 
them  when  collected. 

Der  Binfluss  des  guten  Wetters  zur  Bltttezelt  aut  den  Heuworm  und 
Sauerwurm.  [The  influence  of  good  weather  at  flowering  time 
on  the  two  generations  of  Clysia  ambigueUa.] — Schtoeit.  ZeitsAr. 
Obst.-  u.  Weinbau,  Frauenfeid,  xxv,  no.  5,  8th  March  1916, 
pp.  85-86. 

It  has  been  an  old  belief  of  vine-growers  that  fine  weather  at  flowering 
time  was  the  best  control  for  both  generations  of  Clysia  ambigueUa. 
This  belief  was  exploded  in  1915,  when  the  weather  in  the  Palatinate 
was  very  fine  at  flowering  time  and  yet  serious  damage  was  caused  by 
this  pest,  which  extended  its  injury  to  parts  of  the  vines  not  usually 
attacked,  such  as  the  stems,  probably  on  account  of  the  dry  weather. 

EntscHMBR  (H.).  Sehutuchirm  fOr  Klebringe.  [A  protective  shade 
for  stickv  bands.] — Deutsche  LandwirtschaftL  Presse,  Berlin^  xliii, 
no.  3, 8tli  January  1916,  pp.  20-21. 

The  adhesives  used  for  banding  trees  against  Cheimatobia  brumata,  L., 
are  very  apt  to  harden  through  exposure  to  frost  and  rain,  and  thus 
become  useless.  Their  utility  may  be  greatly  prolonged  by  protecting 
them  with  a  metal  shade,  similar  in  shape  to  a  lamp-shade  and  placed 
like  a  collar  round  the  trunk  just  above  the  banoing.  These  metal 
shades  last  for  years  and  a  size  suitable  for  young  fruit  trees  only 
costs  about  2d. 
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CiitTbi  MHHHerepeTBa  SeiuieAtiiifi  Ha  1916  roAi*.    [Estimates  of  the 

Ministiy  of  Agiicnltare  for  1916.}^ «  MSBtCTifl  MHHHerepeTBa 
3eillieAtjlifl.»  [Btdletina  of  the  Ministry  of  Agriculture], 
Petrograd.  nos.  38  &  41-47,  3rd  October,  24th  Octobei^5th 
December  1916,  pp.  940-944,  1000-1004,  1034-1039,  1057-1061, 
1078-1079,  1100-1103,  1134-1138  &  1152. 

The  various  scientific  agricultural  organisations  in  Russia  have 
increased  from  78  in  1907  to  238  in  1914,  and  the  number  of  agricultural 
courses  held  and  lectures  given  from  59  and  3,750  in  1908  to  1,657 
and  43,763  in  1914.  The  current  estimates  include  an  assignment  of 
about  £640,000  for  agricultural  education  and  about  £415,000 
for  the  maintenance  of  various  agricultural  scientific  and  research 
organisations,  one-half  of  this  sum  being  grants  in  aid  of  the  cost  borne 
1>7  local  authorities.  The  control  of  pests  is  responsible  for  an  estimate 
of  about  £10,400,  in  aid  of  the  work  done  by  local  authorities,  while 
the  maintenance  of  the  Scientific  Committee  of  the  Ministry  will  cost 
about  £35,600. 


iScHBBiBEB  (A.  F.).    0  epeflOTBajTb  nfin  oTnymBaHiii  HaetNoiibirb. 

[Deterrents  to  insects.]—  «  CaAOBOA'b.»  [HcrtiouUurist],  Rottov- 
on-Don^  xv,  no.  1,  January  1916,  pp.  50-51.  [Received  Ist  March 
1916.] 

The  author  refers  to  the  remedy  against  house-moths  suggested  by 
IT.  Ossipov  [see  this  BevieWy  Ser.  A,  iv,  p.  60]  and  gives  instances 
showing  that  some  insects  are  deterred  by  certain  odours.  Thus, 
Pieris  braseicae,  L.,  never  oviposits  on  cabbages  surrounded  by 
tomatoes,  and  PrietipharapaUipes,  Lep.,  never  oviposits  on  the  leaves 
of  black  currants.  The  flowers  of  Lonioera  (honeysuckle)  are  never 
visited  by  butterflies,  though  they  are  attractive  to  moths.  The 
flowers  of  service  trees,  Sambucus  and  Spiraea  are  never  visited  by 
Lepidoptera,  but  are  frequented  by  Coleoptera.  He  considers  that 
these  facts  indicate  that  the  question  is  of  importance  and  that  further 
research  in  this  direction  is  necessary. 


Onerb  o  Nypeax^  n/in  noAroroBKH  TexHHHeoNaro  nepeonana  na 

6opb6t  ei  oapaHHeeuilH  H  rpusynailH.  [Report  on  preparatory 
courses  for  the  technical  staff  for  the  control  of  locusts  and 

rodents.]  —  «  lisBteriii      MoeKOieNaro      3HTOiioiiorHHeoNaro 

06ll4eeTBa.»  [Buttetins  of  the  Moscow  Entomological  Society], 
Moscow,  i,  28th  November  1915,  pp.  zxxvii-xli.  [Received  2nd 
March  1916.] 

The  necessity  of  courses  for  the  preparation  of  a  skilled  staff  for  the 
control  of  insects  generally  and  locusts  in  particular  was  urged  at  a 
Conference  of  Entomologists  in  Gharkov  in  1914  [see  this  Review, 
Ser.  A,  iii,  p.  67].  The  organisation  of  these  courses  was  imdertaken 
by  the  Moscow  Society.  They  were  held  during  March  1915,  the  total 
number  of  students  being  about  150 ;  the  cost  amoimted  to  about 
£90,  the  accommodation  for  the  courses  and  the  necessary  equipment 
and  materials  being  provided  free  by  the  Moscow  Agricultural  Institute . 
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EuLAoiN  (N.  M.).    npeflrroflutan  paSora  MocKOBOnaro  SHTOnononi* 

HeOKaro  06ll46GTBa.  [The  future  work  of  the  Moscow  Entomo- 
logical Society.]— «  MaetcTifi  MocKOBOKaro  3HTOiioiiorii4ecKara 

06ll4eCTBa.»  [BuUains  of  the  Moscow  Entomological  Society], 
Moscow,  i,  28th  November  1915,  pp.  1-8.  [Received  2nd  March 
1916.] 

This  address,  delivered  at  the  inaugural  meeting  of  the  Society  on 
the  14th  March  1914,  deals  with  its  aims  and  objects.  Some  figures- 
are  given  illustrating  the  great  importance  of  insects  to  man  and 
agriculture.  In  1899  over  70,000  acres  of  sugar-beet  were  destroyed 
in  the  government  of  Kiev  by  Bothynoderes  (Cleonfis)  punctiventrisy 
Germ.,  resulting  in  a  loss  of  over  400,000  tons  of  sugar,  while  in  1900 
the  Zemstvo  of  Cherson  had  to  pay  over  £33,000  for  the  collection  of 
some  145,000  bushels  of  Anisoplia. 

PuHov  (B.  A.).     npoTHBOGapaHHeBbm  paSoTbi  bi  HeimSHHCicorb 

y-bag-fe  B'b  1914  rofly.  [The  campaign  against  locusts  in  the 
district  of  Tcheliabinsk  (govt,  of  Orenburg)  in  1914.]—  «  MSBtcrifl 

MocKOBCKaro    SHTOiioiiorHHecKaro    06ii4ecTBa.»     [BuUettns  of 

the  Moscow  Entomological  Society],  Moscow,  i,  28th  November 
1915,  pp.  67-90.    [Received  2nd  March  1916.] 

In  1914  the  Zemstvo  of  the  government  of  Orenburg,  estimating 
that  some  19,000  acres  were  infested  with  the  egg-clusters  of  locusts, 
voted  about  £2,000  for  the  campaign  against  Uiem,  of  which  about 
£900  was  assigned  to  investigations  in  spring  and  autumn  as  to  the 
deposition  of  egg^lusters.  The  author  was  in  charge  of  the  campaign^ 
which  was  confined  to  an  area  of  some  8,000  acres.  During  the 
preliminary  investigations  it  was  foimd  that  only  a  small  per- 
centage of  the  egg-clusters  were  infested  with  parasites.  Spraying  waa 
carried  out  with  Paris  green  (3.  to  4  lb.  in  about  70  gallons  of  water, 
according  to  the  age  of  the  locusts),  oxide  of  zinc  (1^-2  lb.  in  70  gallons 
of  water)  and  sodium  arsenite  (1^-2  lb.  in  70  gallons  of  water). 
The  total  cost  amounted  to  over  £1,650.  The  principal  species  present 
were  Gomphocerus  sibiricus  and  Arcyptera  flavicosta.  Owing  to  the 
lack  of  knowledge  of  the  life-history  of  these  species,  the  best  method 
of  conducting  the  campaign  against  them  is  still  a  matter  for  investi- 
gation ;  in  this  connection  it  is  pointed  out  that  these  species  do  not 
live  in  dense  swarms,  as  is  the  case  with  locusts  found  in  Northern 
Caucasia.  Experiments  conducted  with  poisoned  baits  showed  that 
the  best  consists  of  a  paste  prepared  from  20  lb.  of  bran,  10  lb.  of 
molasses,  1  lb.  of  arsenic  and  about  2  gallons  of  water ;  this  mixture 
can  be  strewn  about  in  fine  particles. 

MizEBovA  (F.).    OTMerb  0  AtsiTMbHOCTN  OpiiOBCKaro  SHTOMonorN- 
HecKaro  Eiopo  h  oeaopi*  BpeANreneii  bi  ry6epHiH  ta  1913  roAi*. 

[Report  on  t^e  work  of  the  Orel  Entomological  Bureau  and  a  review 
of  the  pests  observed  in  the  govt,  of  Orel  in  1913.] — Published 
by  the  Zemstvo  of  the  govt,  of  Orel,  Orel,  1915,  31  i^p.—Ibid,  for 
1914,  Orel  1915,  23  pp.    [Rec3ived  6th  March  1916.] 

These  reports  cover  the  first  two  years  of  the  existence  of  the  Bureau 
and  are  chiefly  devoted  to  the  insect  pests  occurring  in  the  government* 
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These  included : — Pests  of  cereal,  clover,  etc. :  Hylemyia  coarctata. 
Fall;  OacineHafril,  L.;  Mayetiola  (Cecidamyia)  destructor ,  Say;  Chlorops 
taeniopus,  Meig. ;  Prolasiaptera  (Lasiaptera)  cerealisy  Lind. ;  Ocksenheir 
meria  taureUa,  Schiff . ;  Trachea  (Hadena)  basiUnea,  F. ;  Euxoa  segetum, 
SchiflE. ;  Hydroeda  nictitans,  Bkh. ;  Cephus  pygmaeus,  L. ;  Agriotes 
UneatuSf  L. ;  Apum  sp. ;  Coeliodes  fuiiginosiLS,  Marsh. ;  Sitones 
Uneatus,  L. ;  PsylUodes  aUeniuUfis,  Koch ;  Eu/rygaster  maura,  F. ; 
Anisoplia  cruciferay  Hbst. ;  A,  segetum,  Hbst. ;  Phlyclaenodes  (Botys) 
sticticaUa,  L.,  and  Locusta  {Pachytylus)  migratoriaf  L. 

Pests  of  orchards :  Euprociis  chrysorrhaea,  L. ;  HyponomeiUa 
malineUiM,  Zell. ;  AntkothomiM  pomorumy  L. ;  PsyUa  maU,  Forst. ; 
Aporia  crataegiy  L. ;  Lasiocampa  neustriay  L. ;  Episema  {Diloba) 
coertdeocephalay  L. ;  Cheimaiobia  brumcUay  L. ;  Rhynchites  auraiuSy 
Scop. ;  Byturus  tomenLosuSy  F.,  and  Aphis  pomiy  De  Geer.  Pests  of 
forests : — Hylotoma  puUala,  Zadd.,  especially  on  birch ;  Stenolechia 
gemmeUay  L. ;  Chermes  abidiSy  Elalt.,  on  silver  firs ;  and  Coleophara 
lariceUay  Hb. 

Pests  of  market-gardens : — HaUicus  saUatoty  Geoff,  [ski ;  Chorto- 
phUabrctssicaey  Bch. ;  PhyUotreta  nemorumyli.;  Barathra  {Maniestra) 
ofassicae,  L. ;  Pieris  brassicaey  L.,  and  PVutdia  maeuUpenniSy  Curt. 
{crudferarufny  ZeUl.). 

Three  generations  of  OsdneUafrit  occurred,  viz. : — ^in  the  middle  of 
May,  at  the  end  of  June  and  in  the  middle  of  August.  Barley  showed 
the  greatest  percentage  of  infestation,  the  figure  being  frequently 
81-82  per  cent.,  while  that  for  wheat  was  about  14  per  cent,  and  for 
rye  2  per  cent.  Early  sown  crops  were  more  infested  than  late  ones ; 
nevertheless  some  authors  recommend  early  sowing  in  order  that  the 
plants  may  become  strong  enough  to  be  able  to  withstand  attack. 
A  large  outbreak  of  Hylemyia  coarcUUay  Fall.,  occurred  in  1913  ;  the 
larvae  are  injurious  early  in  spring,  when  they  occur  inside  the  stem. 
At  the  beginning  of  May,  they  pass  into  the  soil  to  a  depth  of  1-3  inches 
where  they  pupate,  the  adults  emerging  early  in  June.  The  percentage 
of  injured  stems  varied  from  12  to  44  in  the  case  of  winter  wheat  and 
from  13|  to  30  in  the  case  of  winter  rye.  Prolasioptera  cerealis 
did  considerable  injury  in  one  district,  the  damage  taking  the  form 
of  withered  ears  and  broken  stems.  Little  is  known  of  the  life-history 
of  this  fly,  but  it  is  thought  that  there  is  only  one  generation  and  that 
it  winters  in  the  larval  stage ;  it  is  therefore  recommended  that  infested 
crops  should  be  cut  as  high  as  possible,  so  as  to  leave  the  larvae  in  the 
stubble,  which  should  be  immediately  burnt. 

Agriotes  lineatus  (segetis)  is  a  very  serious  pest  and  was  specially  studied 
in  1914.  A  table  isgiven  showingthe  occurrenceof  the  various  stages  of 
this  beetle  during  the  year,  from  which  it  appears  that  from  January  to 
April  only  hibernating  larvae  and  adults  are  present.  Experiments 
made  with  control  methods  showed  that  the  use  of  potato  baits,  on  which 
the  larvae  gathered  and  could  be  periodically  destroyed,  was  the  most 
satisfactory,  both  in  reducing  the  number  of  the  larvae  and  in  only 
requiring  renewal  about  once  in  four  months.  Injection  into  the  soil 
of  carbon  bisulphide  with  kerosene  in  equal  proportion  produced  a 
death-rate  of  30  per  cent.,  while  balls  of  cotton  waste  soaked  in  the 
same  mixture  and  placed  in  the  soil  resulted  in  a  death-rate  of  only 
3^  per  cent.    Poisoned  baits  consisting  of  potatoes,  maize,  paste,  etc., 
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were  imsatisfactory,  as  they  were  avoided  by  the  larvae.  An  experi- 
ment in  the  laboratory,  which  could  not  be  repeated  on  a  large  scale  in 
the  field,  consisted  of  sowing  wheat  with  Chilian  saltpetre ;  this  gave  a 
death-rate  of  100  per  cent,  after  10  days.  The  caterpillars  of  Ochsen- 
heimeria  taureUa,  Schi£E.,  hibernate  in  the  stems  of  winter  rye  and  wheat, 
devouring  the  tender  part  of  the  stem  above  the  upper  node.  Tiap 
sowings  are  considered  the  best  method  of  controlling  this  moth  and 
should  be  carried  out  about  two  weeks  before  the  sowing  of  winter 
crops. 

Besides  dealing  with  other  pests,  this  report  also  contains  details 
as  to  the  general  work  of  the  Bureau,  for  the  maintenance  of  which 
£150  was  assigned  by  the  Department  of  Agriculture  and  £130  by  the 
Zemstvo  of  Orel. 

Daniltohenko  (J.  M.).  XpNSairreilU  N  HXI  KynbTyiia.  [Chrysanthe- 
mums and  their  cultivation.]-—  «  CaAOBM  EH6lliOTeica.»  [Oarden 
Xi&rafy.]— Supplement  to  « dporpecCNBHOe  CaAOBOAOTBO  N 
OropOAHHH6GTBO.»  [Progressive  HorticuUure  and  Market- 
Oardening],  Petrograd,  1916,  31  pp.,  8  figs. 

A  table  is  given  showing  the  principal  pests  attacking  chrysanthe- 
mums and  the  nature  of  the  injury  in  each  case.  The  collar  is  injured 
by  a  fly,  Mysospatha  (Ceddomyia)  hypogaea^  which  gives  rise  to  gidls 
on  it,  and  the  roots  by  a  Nematode,  Heterodera  raaicicola ;  the  dis- 
infection of  the  soil  with  carbon  bisulphide  or  tobacco  extract,  or  by 
powdering  with  flowers  of  sulphur,  is  recommended  against  both  these 
pests.  The  leaves  are  mined  by  the  larvae  of  another  flv,  Phytomyza 
geniculata,  control  consisting  in  removing  the  diseased  leaves  and  in 
introducing  carbon  bisulphide  into  the  compost.  Against  Afhis  rumicis 
{papaveris)y  the  larvae  of  the  bug,  Cahcoris  chenopodii^  the  caterpillars 
oiCydia  (OraphoUtha)  miniUana  and  other  pests  attacking  the  buds 
and  flowers,  sprajdng  with  tobacco  extract  and  soap,  and  powdering 
with  tobacco  dust  and  flowers  of  sulphur  when  the  dew  is  on  the 
leaves  in  the  morning,  or  fumigation  with  tobacco,  are  advised.  The 
stems  are  injured  by  a  froghopper,  Aphrophora  spumaria,  which  should 
be  removed  by  himd,  and  by  Farficula  auricuJariat  which  can  be 
trapped  in  heaps  of  straw  or  leaves  covered  with  a  flower  pot.  [See 
also  this  Review,  Ser.  A,  iii,  p.  746.], 

A.  B.  OtNlluR  septb.  [The  ''  winter-crop  worm "  (cateipillais  of 
Buxoa  segetum,  Sohiff).]— clistteriil  MoCKOBOKOR  ryDepHGIlol 
SeilOKOR  ynpaBU.»  [Bulletins  of  the  Uprava  of  the  Zemstvo  of  the 
govt,  of  Moscow],  Moscow,  no.  7,  July  1915,  pp.  38-40.  [Received 
13th  March  1916.] 

In  the  autumn  of  1914,  caterpillars  of  Buxoa  segeium  destroyed  in 
three  days  nearly  half  of  the  winter-crops  belonging  to  one  village  and 
were  also  troublesome  in  several  other  districts.  To  provide  against 
a  probable  new  outbreak  of  this  pest  in  the  same  localities,  attention 
should  be  directed  to  the  weeds  in  fallow  fields,  where  the  caterpillars 
usuallv  occur.  If  these  appear  to  have  been  attacked,  such  fields 
should  be  separated  from  the  neighbouring  cultivated  ones  by  trenches 
and  must  not  be  resown  until  the  insects  luive  been  destroyed  by  means 
of  baits. 
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LuTOHNiK  (Y.  N.).     H-b  Bonpooy  o  nNiut  nHMHHOirb   KOMapoBv 

AOflrOHONCeirb.  [On  the  question  of  the  food  of  larvae  of  Tipu- 
lidae.>--4(Xo8fliiOTBO.»  [Huabandry],  Kiev,  zi,  no.  5-6,  25th 
February  1916,  pp  88-89. 

Various  Tipulidsof  the  genera  Tipula  and  Pachyrhina  are  found  in 
abundance  in  the  governments  of  Volhynia,  Minsk  and  Mohilev.  The 
larvae  were  found  experimentally  to  prefer  salad  and  cabbage  to  the 
roots  of  grasses.  Some  of  them  proved  to  be  infested  with  Tachinid 
parasites,  and  they  are  also  destroyed  by  birds  and  some  predaceous 
oeetles.  They  can  be  collected  early  in  the  morning,  when  they 
emerge  on  the  surface  of  the  soil,  and  their  destruction  may  be  assisted 
by  utilising  poultry.  These  larvae  are  not  considered  to  be  so  seriously 
injurious  to  grain  crops  as  in  market-gardens.  Boiling  the  soil  is  not 
r^arded  as  an  effective  method  of  control. 

Eabny  (H.).  Beitrag  zur  Kanntnbs  dar  Rossischan  Haplothrips-Atten, 
(Ch  nepeBOAOM'b  H.  B.  HypAIOIIOBa).  [Contribution  towards  the 
study  of  the  Russian  species  of  Haplothrtps,  (with  a  Russian 
translation  by  N.    V.  Kurdjumov).] — icTpyAU    flOilTaBCNOii 

CejibCNO-XosfiiioTBeHHoii  OnuTHoH  CraHiiiH,  No.  IB.  OrAtn-b 
oa/ibCKo-xo8fiiicTBeHHoii  dHTOMOJioriH.  BunyoiTb  VII.»  [Trans. 
Poltava  Agric.  Exp.  St.,  no.  18,  Dep.  of  Boon.  Entotn.,  no.  7.], 
Poltava,  1913,  pp.  1*18.    [Received  15th  Mardi  1916.] 

A  collection  of  species  of  Haphthrips  from  the  Poltava  Station 
having  been  sent  to  the  author  at  Vienna  by  N.  V.  Eurdjimiov,  a 
description  is  heregiven  of  the  morphology  of  the  species  of  this  very 
variable  genus.  The  genus  Haphthrips,  Serv.  {Anthothrips,  Uzel)  is 
undoubtedly  the  most  complicated  of  the  Thysanoptera  and  a  critical 
comparison  of  the  Russian  species  is  destined  to  serve  as  a  basis  for 
the  pending  revision  of  the  whole  genus.  The  species  dealt  with 
include :  Haplothrips  sUUices,  Hal. ;  H.  trUici,  Eurdj. ;  H.  aculeatus,  F. ; 
H.  hwdjumovi,  which  is  regarded  as  a  variety  of  the  previous  one, 
having  been  found  by  Eurdjumov  inside  galls  of  Aphis  crataegi  and 
breeding  also  on  eggs  of  Sdaphobus  squdUdus ;  this  species 
also  resembles  in  some  respects  n.  japonicus  and  H.  aryzae,  and 
H.  cahirensis;  H.  heymansi,  sp.  nov.,  obtained  from  Turkestan, 
Syr-Daria,  Transcaucasia  and  T^Bis,  and  allied  to  H,  kthnandjaricus 
and  H.  usiUUiM  on  one  side,  and  H.  oryzae  and  H.  japonicus  on  the 
other. 

KuBDJUMov  (N.  v.).    AonoflHirraibHUfi  saatrxN  no  6iofloriN  nyoro- 

IVltmaro  N  nueHNMHaro  rpHnooB-b.  [Additional  notes  on  the 
biology  of  Haplothrips  aculeaius,  F.  and  Haplothrips  tritiei, 
Eurdjumov.]^  icTpYAbl    riOilTaBCKOR   CeilbOKO -  XOBflRCTBeHHOii 

OnbiTHoR  CraHiiiN.    No.  IB.    OTAtnii  oanbOKO - xoanRcTBeHHoR 

OHTOIIOJIorlN.  Bbinycirb  VII.»  [Trans.  PoUava  Agric.  Exp.  St,, 
no.  18,  Dep.  of  Econ.  Entom.,  no.  7],  PoUava,  1913,  pp.  19-32. 
[Received  15th  March  1916.] 

Two  generations  of  Haplothrips  aculeaius  were  observed  in  1912, 
the  food-plants  being  lye,  maize,  Italian  millet  and  oats.  CSases  of 
cannibalism  amongst  the  larvae  were  observed,  as  well  as  a  case  in 
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which  one  of  them  attacked  a  dying  larva  of  a  species  of  TriphJeps^ 
hut  it  is  thought  that  this  species  is  usually  phytophagous,  consuming 
animal  food  only  in  cases  of  necessity.  The  enemies  of  this  thrips 
include  Triphleps  niger  and  the  larvae  of  Aedothrips  fascitUtu,  HaL 
There  was  only  one  generation  of  Haplothrips  tritid,  Kurd].,  in  1912. 
Oviposition  occurs  on  the  ears  of  both  summer  and  winter  sown  wheat ; 
the  larvae  were  also  foimd  on  oats,  but  not  on  barley ;  in  two  cases 
heads  of  clover  were  found  containing  a  great  number  of  these  larvae. 
The  development  of  the  nymphs  takes  place  at  temperatures  not  lower 
than  45-^50^  F.,  and  not  h^her  than  85^  F.  The  larvae  suffered  from  a 
fungus  disease  caused  by  Bottytis  basnanay  Bals.,  high  temperature 
and  increased  moisture  being  necessary  for  the  development  of  the 
fungus.  The  chief  enemy  of  this  species  is  AeolathripsfMciatus,  which, 
according  to  Uzel,  winters  in  the  larval  or  egg  stage.  Both  adults  and 
larvae  of  this  predaceous  thrips  are  foum  on  various  plants,  and 
the  larvae  have  been  found  feeding  on  Aphis  crotaegi  and  A.  rumicis 
(etumymi),  on  Cecidomyid  larvae,  on  eggs  of  SoiajAobtu  squaUdus, 
on  larvae  of  Anthonomus  pamorum,  on  larvae  and  nymphs  of 
Limothrips  denticomis,  HaL,  on  eggs  of  Cioadula  sexnoUOay  Fall,  and 
DeUocephalus  driatus,  L.,  etc.  In  one  case  they  were  found  inside  a 
cocoon  of  a  species  of  Cionus  sucking  an  egg  of  Habrooytus  cioni, 
Thoms.,  which  was  deposited  on  the  pupa  of  the  beetle.  The 
larvae  are  also  cannibals  and  their  presence  inside  flowers  of 
lAnaria  vidgaris  (toad  flax)  tends  to  show  that  they  are  omnivorous. 
The  larvae  of  A.  fusdatus  were  observed  to  weave  cocoons,  which 
has  not  previously  been  recorded  in  the  case  of  thrips,  inside  which 
they  pass  the  stages  of  pron}anph  and  nymph.  The  duration  of  the 
pronymphal  and  nymphal  stages  are  equal,  a  fact  which  distinguishes 
these  insects  from  other  Thysanoptera.  A  key  is  given  to  the 
n}anphal  stages  of  this  order,  based  on  certain  peculiarities  in  their 
structure.  Two  generations  of  A.  fasdatus  occurred,  and  it  is  thought 
that  they  only  winter  as  larvae,  presumably  after  having  prepared 
a  cocoon. 


Tbubatohev  (V.  I.).    ripHMtHeHie  flHaonsi  Bi  Gaflaxi.    [The  use  of 

Lysol  in  orchards.]— «  riporpeoONBHOe  CaAOBOAOTBO  N  OropOAHN- 
HeOTBO.)»  [Progressive  Horticulture  and  Market-Oardening], 
Petrograd,  xiii,  no.  6,  20th  February  1916,  pp.  182. 

Lysol  has  been  used  with  great  success  in  the  orchards  in  charge  of 
the  author  in  Turkestan.  A  4  per  cent,  solution  is  used  in  autumn 
after  the  leaves  have  dropped  and  again  in  spring.  A  2  per  cent, 
solution  is  effective  against  the  curling  of  the  leaves  of  pear  trees, 
against  Cydia  pomoneUa,  and  against  Aphids.  The  spraying  operations 
against  Cydia  are  started  after  the  blossoming  and  repeated  every 
20-25  days  up  to  the  end  of  August.  In  order  to  make  the  solution 
adherent,  molasses  may  be  added  (^  lb.  of  black  or  ^  lb.  of  white  to 
each  3  gallons  of  the  solution).  Lysol  is  also  useful  when  the  soil  is 
rammed  hard  round  the  roots  so  that  a  space  is  formed  by  the  move- 
ments of  the  tree  in  the  wind,  down  which  the  insecticide  may  be 
poured. 
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Balabanov  (11).    EopbSa  t\  SympKoR  mn  UNoroiurb  ojiOHNMOii'b. 

[The  control  of  Rhynehites  jyatmOt^.]— nporpeeCNBNOe  CaAO- 
BOAOTBO  N  OropOANNMeOTBO.»  [Progressive  Horticulture  and 
Market'Oardening],  Petrograd^  xiii,  no.  8,  6th  March  1916, 
pp.  245-246. 

^  The  author  is  of  opinion  that  Shyruihites  pauxiUus  hibernates  partly 

^  in  the  soil  and  partly  in  cracks  of  the  bark  of  trees  and  that  the  weevils 

^  are  able  to  fly  early  in  s^rin^,  particidarly  in  warm,  fine  weather. 

^  This  view  is  at  variance  with  that  of  some  other  authors,  who  believe 

^'  that  the  insects  do  not  fly  at  that  season,  but,  having  emerged  from 

^  the  earth,  creep  on  to  the  trees.    If  Balabanov's  opinion  be  correct, 

^^  it  would  render  the  application  of  tanglefoot  more  or  less  useless. 

^  It  is  also  pointed  out  that  if  the  sticky  belts  are  put  on  before 

sprajring  with  milk  of  lime,  the  effect  of  the  latter  is  to  cover  the  surface 
of  the  adhesive  with  a  thin  layer  of  lime,  over  which  the  insects  are 
able  to  pass  unharmed. 


,2 


i.         Yassiuev  (Eug.  M.).     nootuiaercti  hn  aicoHHrb  HaotKOHbmH  ? 

^  [Do  insects  visit  Aconite  plan  ts?] —  icriporpecCNBHOe  CaAOBOACTBO 

I  N  OropOANmeOTBO. »      [Progressive    HarticuUure   and  Market- 

i;  Oardming]y  Petrograd,  xiii,  no.  8,  5th  March  1916,  pp.  247-248. 

u  The  author  disputes  the  statement  of  V.  Gromilevsky  that  aconite 

o  plants  are  never  visited  by  insects  [see  this  Beview,  Ser.  A,  iv,  p.  58]. 

V  Various  insects  attack  this  plant,  as  was  recorded  by  Ealtenbach  in 

u  1874 ;  they  include  the  Chrysomelids,  Crepidodera  cyanescens,  Duft., 

L  and  C.  (dpicola,  Ub. ;   Arctia  caja,  L. ;   the  Noctuid,  Amphipyra 

tragopoginiSy  L.,  the  caterpillars  of  which  devour  not  only  leaves  of 

.  aconite  but  also  of  DdpUnium^  containing  an  alkaloid  which  is 

•■  deadly  to  caterpillars  of  Euxoa.    The  caterpillars  of  Phytametra 

^  (Plusia)  variabiUs,  Filler,  and  Chrysoptera  (Plusia)  fnoneta,  F.,  injure 

the  leaves  of  aconite,  which  are  also  mined  by  larvae  of  Phytomyza 

nigricomis,  Meig.,  and  attacked  by  Aphis  najmUi,  Schk. 


SopoTZKo  (A.  A.).    BpeAHU  nn  ctiieHHOMy  wieBepy  wyKH-otmitAbi 

pOAa  Apion?  [Are  weevils  of  the  genus  Apion  injurious  to  seed 
clover  1]—4(X08fliiCTB0.»  [Husbandry],  Kiev,  xi,  nos.  1-2  & 
7-8,  28th  January  &  10th  March  1916,  pp.  15-20  &  125-137. 

This  paper  disputes  the  accuracy  of  the  work  of  T.  Shtcherbakov 
on  this  subject  [see  this  Review,  Ser.  A,  iii,  p.  641  and  A,  iv,  p.  142]. 
Shtcherbakov  bases  his  conclusions  partly  on  examination  of  clover 
in  1914,  when  these  weevils  appeared  in  small  nimibers,  as  predicted 
by  the  author  in  his  report  for  1913-1914  [see  this  Review,  Ser.  A,  iii, 
p.  634].  The  author  reiterates  his  statement  that  the  larvae  of  Apion 
devour  the  ovaries,  each  individual  being  able  to  destroy  7-9  ovaries, 
besides  gnawing  a  burrow  in  the  base  of  the  inflorescence  before 
pupating,  causing  all  the  flowers  situated  above  this  point  to  wither. 
A  number  of  statistics  are  given  to  support  these  statements. 
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NnuTiN  (V.).    OnuTU  Cb  MHHepajibHUiiH  yAoSpeHiniiH  Ha  oropoAt. 

[Experiments  with  mineral  manures  in  market-gaidens.] — 
icCaA'b  N  OropOA'b.»  [Orchard  and  MarketrGarden\  Moscow, 
xxxi,  nos.  7, 8, 9,  10,  11  &  12,  July,  August,  September,  October, 
November  &  December  1915,  pp.  290-299,  335-349,  393-403, 
425-433,  452-462  &  489-495. 

Among  the  pests  of  cabbages  studied  at  the  Agricidtural  Institute 
of  Moscow,  during  1914,  were: — Chortophila  (Anthomyia)  braasicaey 
Bch.,  the  larvae  of  which  infested  the  stalks  of  seedlings ;  washing 
the  roots  in  cold  water  before  planting  was  fairly  effective.  Other 
pests  were  Pieris  rapae,  L.,  P.  brassicae,  L.,  Aphis  brassicae,  L.,  against 
which  spra}dng  with  soft  soap  was  applied,  PhteUa  macuUpennis,  Curt, 
{cmciferarum,  Zell.)  and  Mamestra  brassicae,  L.,  the  last-named 
proving  the  most  serious.  Its  control  consisted  of  hand-picking  and 
destrojong  the  caterpillars. 

GoLTTziN  (S.).    OnuTb  6opb6u  o-b  MeASiHNiieii  OKypHBaHievb  c»Aa. 

[An  experiment  on  the  control  of  PsyUa  by  means  of  fumigation.] 
— «  nJIOAOBOACTBO.»  [Fruit'OTotinng],  Petrograd,  xxvii,  no.  2, 
February  1916,  pp.  73-75. 

An  experiment  on  controlling  PsyUa  by  means  of  fumigation  in  an 
orchard  of  24  acres  in  the  government  of  Biazan  is  described.  During 
1914  and  the  spring  of  1916,  various  spraying  operations  with  kerosene 
emulsion  and  copper  sulphate  with  Paris  green  or  lime  were  tried 
without  success.  The  results  of  fumigation  with  tobacco  dust  were 
however  highly  successful  and  less  expensive  than  spraying. 


Ossipov  (A.).    PesyJIbTaTU   onblTOB'b.    [Results  of  experiments. 
€CaAOBOA'b.»     [The  Horticulturist],  RostotHm-Danf  xv,  no.  2, 
February  1916,  pp.  70-75. 

The  experiments  described  in  this  article  were  conducted  at  the 
Bessarabian  Entomological  Station.  Urania  green  was  testedlon 
caterpillars  of  PapiUo  podaUrius,  L.,  by  feeding  them  on  branchesjof 
plum  sprayed  with  the  msecticide.  A  dose  of  about  1^  oz.  in  27  gallons 
of  water  resulted  in  a  death-rate  of  6  per  cent,  during  three  days  and  of 

26  per  cent,  during  the  next  two  days ;   a  stronger  dose  of  3  oz.  in 

27  gallons  of  water  gave  a  death-rate  of  26  per  cent,  and  40  per  cent., 
whfle  the  figures  for  a  strength  of  about  4  oz.  in  27  gallons  of  water 
were  36  per  cent,  and  60  per  cent. ;  thus  the  first  strei]^gth  gave  a  total 
death-rate  in  five  days  of  34  per  cent.,  the  second  66  per  cent.,  and 
the  third  96  per  cent.  Quicker  results  may  be  expected  if  stronger 
solutions  are  used,  while  an  additional  advantage  of  Urania  green  is 
the  fact  that  it  requires  no  lime. 

London  purple  was  tested  on  caterpillars  of  Vannesa  to,  L.,  nettles 
sprayed  with  the  insecticide  being  used ;  a  dose  of  45  oz.  of  purple, 
and  double  that  quantity  of  slaked  lime  in  27  gallons  of  water  gave 
rise  to  10  per  cent,  of  dead  caterpillars  after  the  first  and  another  64  per 
cent,  after  the  second  day,  the  remainder  perishing  in  the  course  of 
the  third,  fourth  and  fifl^  dajrs.  The  same  insecticide  at  double  the 
above  strength  destroyed  100  per  cent,  in  one  day.    No  injury  to  the 
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plants  was  observed  from  this  substance,  either  in  the  laboratory  or  in 
the  open,  when  it  was  used  as  a  6  percent,  solution  for  the  control 
of  caterpillars  of  Cheimatobia  brumata  in  one  orchard  in  April.  Owing 
to  the. small  size  of  the  caterpillars  at  that  period,  they  perished  in  a 
few  hours  after  the  sprajong,  whereas  experiments  in  the  laboratory 
on  adult  caterpillars  caused  death  only  after  24  hours.  Purple  was 
also  used  with  success  for  the  control  of  PMydaenodes  sticticaUs. 
Experiments  have  shown  that  some  plants  can  stand  even  a  stronger 
solution  without  showing  signs  of  scorching ;  pear-leaves  showed  no 
scorching  even  from  a  solution  containing  52  oz.  of  purple  in  27  gallons 
of  water;  plum  trees  were  slightly  affected  by  a  solution  of  this 
strength,  while  almonds  suffer^  even  from  a  solution  of  30  oz.  in 
27  gidlons  of  water. 

FuQiNSKY  (V.  0.).    OnbiTb  ynara  pesyiibTaTOB-b  OKypHBaNin  mAii- 

HNllbl.  [An  experiment  on  estimating  the  results  of  fumigation 
against  PsyUa  mdli,  Schm.]  — « CaAOBOfl'b.*  [The  HofUcuIr 
iun8t\  Rodov-on-Dan,  xv,  no.  2,  February  1916,  pp.  101-103. 

Doubts  have  been  expressed  by  some  authors  whether  f  umi^tion 
with  tobacco  smoke,  really  destroys  all  the  PsyUa  present,  or  whether 
some  individuals  are  only  temporarily  stupefied.  The  author  describes 
experiments  in  estimating  the  actual  effect  of  this  method,  in  which 
sheets  were  placed  underneath  the  trees  and  everything  found  on  them 
after  fumigation  was  collected  into  boxes  and  examined.  It  was 
found  that  PsyUa  maU  is  totally  destroyed  by  this  means  and  of  over 
8,000  examples  only  about  a  dozen  showed  any  signs  of  life.  On  the 
following  day  no  PsyUa  were  to  be  seen  in  this  orchard,  except  a  few 
individuals  on  trees  adjoining  neighbouring  orchards,  where  no^ 
fumigation  had  been  carried  out.  The  fumigation  does  not  however: 
affect  many  of  the  parasites.  This  method  of  control  is  considered 
the  cheapest  and  most  effective,  if  properly  applied,  but  it  ought  to  bQ> 
carried  out  simultaneously  in  all  adjoining  orchards. 

Emeuanov  (I.  A.).   TexHHKa  nooraHOBKN  onbiTorb  no  e.-x.  dirroMO* 

iloriN.  I.  TepmoraTU  N  rNrpoOTaru.  [The  Technique  of  Experi- 
ments in  Economic  Entomology.  I.  Thermostats  and  Hygrostats.] 
—Published  by  the  Entomological  Department  of  the  Charkov 
Agricultural  Experimental  Station,  no.  1,  Charkov,  1915,  53  pp.. 
22  figs.    [Keceived  22nd  March  1916.] 

In  this  paper  the  author  describes  and  figures  in  detail  various  forms 
of  apparatus  for  controlling  temperature  and  moisture,  used  in  research 
work  in  Economic  Entomology. 

The  incubators  described  include  those  (1)  for  a  temperature  lower 

than  0®C.,  which  are  necessary  when  studying  the  conditions  of 

hibernation  of  insects,  the  influence  on  them  of  sudden  changes  in 

temperature,  etc.    Of  this  type  of  apparatus,  those  dealt  with  include 

the  one  used  at  the  Tennessee  Experimental  Station  (described  by 

B.  C.  Cotton  in  a  paper  read  at  the  22nd  Annual  Congress  of  American 

Entomologists)  which  gives  very  low  and  constant  temperatures,  but 

is  earoensive,  and  the  apparatus  of  S.  Hunter ;   neither  of  these  is 

ventilated  and  there  is  no  means  of  regulating  tiie  moisture. 

(C259)  B 
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(2)  For  tempeiatoies  higher  than  0°  C.  up  to  the  temperature  of  the 
purrounding  air,  the  apparatus  of  Headlee  and  the  poljrthermostat 
of  the  Poltava  Experimental  Station,  constructed  by  N,  V. 
Eurdjumov  at  a  cost  of  only  £8,  are  described. 

(3)  For  temperatures  higher  than  the  surrounding  air,  the 
laost  remarkable  apparatus  is  that  of  Tower,  which  cost  the 
enormous  sum  of  £25,-000  and  permits  the  climate  of  Mexico  to  be 
reproduced  in  Chicago.  Other  apparatus  of  this  type  are  the  soil 
thermostat  of  Tower;  the  apparatus  of  the  Tula  Entomological 
Station,  suitable  for  work  not  requiring  great  precision  and  costing 
about  £5 ;  the  thermostat  of  Schribaux-Koux  and  that  of  the  Charkov 
Experimental  Agricultural  Station  (of  the  Entomological  Department 
of  which  the  author  is  the  Director). 

The  hygrostats  described  are :  the  soil  box  of  Graf,  the  thermo- 
hygrostat  of  Headlee  and  that  of  Tower.  An  account  is  given  of 
the  methods  in  use  at  the  Stations  of  Tula  and  Charkov. 
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their  cultivation.}—  €  CaA'b  N  OropOA'b.»  [Orchard  and  Markd- 
Oarden]^  Moscow,  xxxi,  nos.  7,  9,  10  &  11.  July,  September, 
October  &  November  1916,  pp.  283-290,  383-392,  421-425  and 
44&452.    [Received  30th  March  1916.] 

The  author  discusses  the  possibility  of  the  cultivation  of  the  pecan 
nut  in  Southern  Bussia  and  gives  full  details  on  this  point  from 
American  sources  for  the  benefit  of  Russian  agriculturists.  In  Ameiii^ 
the  leaves  of  this  tree  are  attacked  by  the  caterpillars  of  Hyphantm 
cunea,  Proteopterifx  dehidana,  Acrobims  nebuleUay  Catoodla  piatrix, 
Catabapta  vimuUa  and  Daiana  integerrma.  Control  measures  consist 
of  spra3dng  with  Paris  green  or  other  arsenious  substances.  The 
Longicoms,  Oncideres  dngukUiM  and  0.  texana,  injure  the  twigs  and 
branches,  which  are  also  injured  by  larvae  of  Elaphidion  viUotwn, 
and  the  caterpillars  of  Aegeria  (Sesia)  scUtda ;  the  latter  may  be 
destroyed  by  introducing  a  hot  wire  into  their  burrows.  The  nuts 
are  damaged  by  Balar^mus  caryae,  and  may  be  fumigated  with  carbon 
bisulphide. 

• 

UmcH  (F.  W.).  Notes  on  the  South  American  locusts :  Schistocerca 
paranensis,  Bvatm.—ButL  Dept.  Agric.  Trinidad  d  Tobago,  Pori- 
of'Spain,  xv,  no.  1,  1916,  pp.  15-16. 

Though  Trinidad  proper  was  not  invaded  by  any  swarms  of 
Schi^ocerca  paranensis  from  Venezuela  [see  this  Seview,  Ser.  A, 
iv,  p.  92],  a  small  one  alighted  on  the  island  of  Patos  on  3rd  November. 
Poisoned  bran  mash  was  scattered  at  the  rate  of  8  lb.  per  acre  and  after 
tluree  days  there  were  hardly  any  locusts  left.  An  unexpected  result 
was  the  poisoning  of  numerous  rats  which  infest  the  island.    In  another 

gftper  on  rat  poisoning,  the  composition  of  the  bait  is  stated  to  be: 
aris  green  or  white  arsenic,  2^  lb. ;   bran  (or  coconut  meal),  60  lb. ; 
molasses,  4  quarts,  and  water,  5  gallons. 

The  poison  and  the  bran  are  mixed  dry  and  th»i  the  well-mixed 
molasses  and  water  is  added.  Sufficient  water  is  again  added  to  make 
a  wet  mash.    The  bait  must  be  made  up  on  the  day  of  using.    About 
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5  per  cent,  of  the  coconut  palms  were  totally  stripped  and  about  10  per 
cent,  partly  so.  All  sucrier  bananas  were  completely  destroyed, 
but  silk  bananas  only  slightly.  Cassava,  maijse  and  sugar-cane  were 
eaten  to  the  ground.  Oeu^o  trees  were  not  touched.  »o  far  as  can 
be  judged,  the  danger  of  an  invasion  of  Trinidad  is  oVer  until  February. 

Ubich  (F.  W.).  Inaeets  aflaetlng  the  eotton  plant  in  Trinidad.— £uB. 
Dept.  Agric.  Tiinidad  d  Tobago,  Port-cf'Spainy  xv,  no.  1, 1916, 
pp.  ia-19, 

The  worst  pests  of   cotton  in  Trinidad  are  the  cotton-stainers, 

Dysdercus  kotoardi,  Ballou,  and  D.  howardi  var.  nttnor,  Ballou.    They 

are  occasionally  parasitised  by  a  Tachinid,  a  species  of  TruAopoda. 

Hand-picking,  trapping  and  the  destruction  of  food-plants  growing 

wild,. viz.,  MiUadira  capUata,  Sida  glomeratay  Eriodendron  anfractuo&um 

(fifilk  cotton),  are  the  controls  advised.    A  Coreid  bug,  Hypsdonokta 

fvivus,  De  Geer,  is  not  a  pest,  but  comes  to  cotton  during  the  flowering 

period.    It  is  mostly  found  on  MtUadira  oapUata.    Another  CoreicJ^ 

Sphiotyrtus  intermedius,  St4l,  is  found  on  cotton  about  the  flowering 

period,  but  occurs  also  on  Cordia  cyKndrostachya  (black  safle).    The 

ryrrhocorid,  Largus  lunatus,  F.,  is  not  a  pest  of  cotton ;   it  abo  occurs 

on  Sida  glomerata.    The  Pentatomid,  Sphyrocoris  obliquus.  Germ.,  is 

found  in  the  young  and  adult  stages  in  old  cotton  bolls  left  over 

in  the  field,  but  does  not  seem  to  attack  fresh  tissues.    Its  eggs  are 

parasitised  by  a  Proctotrupid,  Trissolcus  trinidadensia,  Cwfd.  JMama 

argiUacea  (cotton  worm)  is  usually  kept  in  check  by  natural  enemies 

such  as  Polistes  canadensis  (Jack  Spaniard),  a  Tachinid,  Phorocera  sp., 

etc.,  but  after  exceptionally  dry  seasons  there  are  large  outbreaks, 

when  dusting  or  sprayin^^  with  arsenicals  should  be  resorted  to.    The 

cotton  aphis,  Aphts  sp.,  is  preyed  upon  by  larvae  of  Sjniphid  flies  and 

the  Coccinellids,  Meguta  macukUa,  de  G.,  Cycloneda  sangmnea,  L.,  and 

Scymnw  auritulits,  Muls.    Hemichionaspis  minor,  Mask,  (snowy  scale) 

and  Saissetia  nigra,  Nietn.  (black  scale)  are  not  serious  pests.    The 

former  is  parasitised  by  the  Chalcid,  Aspidiotiphagus  cUriniu,  while 

the  latter  is  preyed  upon  by  the  Coccinellid,  Azya  orbigera,  Muls.,  and 

is  also  destroyed  by  the  Encjrrtid  parasite,    Lecaniobius  cockereUi, 

Ashnu 

Theobald  (F.  Y.).  Notes  on  Aphididae  found  in  Ants'  Nests. — 
EfUomoIogist,  London,  xlix,  no.  634,  March  1916,  pp.  49^2, 2  figs. 

The  collection  of  Aphids,  here  recorded,  was  obtained  from  ants 
nests  near  Porlock,  Somerset  and  includes: — Macrosiphum  mynne- 
copkilum,  sp.  n. ;.  Hyatopteroides  palUda,  gen.  et  sp.  n. ;  Tycheoides 
eragrosiidis,  Pass. ;  T.  setiilosa.  Pass. ;  T.  seLariae,  Pass. ;  Trama 
troglodytes,  Heyd. ;  T.  radicis,  Kalt. ;  Forda  formioaria,  Heyd. ; 
F.  virtdana.  Buck. ;  Tettaneura  vJmi,  L. ;  Afhis  plarUaginis,  Schr. ; 
and  Oeoica  oamosa.  Buck. 

Fuixeb  (C).  Observations  on  soma  South  African  Termites.— iinn. 
NaJUd  Museum,  London,  iii,  no.  2,  October  1915,  pp.  329-504, 
16  figs.,  11  plates.    [Received  4th  March  1916.] 

Most  South  African  termites  are  subterranean  in  habit  and  are 
probably  abundant  in  the  soil  in  many  parts  of  the  country.    In  the 
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south-west  of  Cape  Province,  where  attacks  on  wooden  stmctoies  are 
almost  unknown,  Hodatermes  viator  is  common ;  in  the  Great  Eaiioo, 
H.  karrooensia  is  ubiquitous,  and  in  restricted  areas  Eutermes  irinervm 
abounds.  The  last-named  species  is  found  also  in  great  numbers  in 
the  Orange  Free  State. 

The  pairing  habits  of  the  following  species  are  described:— 
Hodotermes  transvaaleims,  sp.  n. ;  Termes  natalensis^  Hay* ; 
T.  lateridus,  Hav. ;  T.  vulgaris,  Hav. ;  T.  incertus,  Hag. ;  Eutermes 
bUobatuSy  Ebv.  Observations  on  the  nesting  habits  and  general 
economy  of  certain  species  are  recorded.  In  the  case  of  H.  trans- 
vaalensi$  cavities  are  made  near  the  surface  of  the  soil  for  the  storage 
of  harvested  material.  Harvesting  is  carried  on  during  the  daytime 
and  the  insects  are  especially  active  during  autumn  and  early  winter. 
In  Pretoria,  however,  grass  for  storage  is  collected  all  throuj^  the 
summer.  CaJotermea  durbanensis,  Hav.,  occurs  commonly  along  the 
coast  of  Natal.  According  to  Haviland,  this  species  burrows  into  living 
wood,  the  invaded  part  decaying^later ;  orange  trees  are  also  attacked. 
Mound-forming  species  described  are  Termes  UHUerbergi,  sp.  n., 
T.  nalalensis,  Hav.,  T.  latericius,  Hav.,  T.  vulgaris,  Hav.,  Eutertm 
trinervius,  Bambur,  etc.  A  classification  and  systematic  account  of 
the  South  African  species  concludes  the  paper. 

Johnson  (P.  M.)  &  Balunobr  (A.  M.).  LUa-Hlstory  Studies  of  thi 
Colorado  Potato  Beetle.--J{.  Agric.  Besearch,  Washington,  D>C>, 
V,  no.  20,  14th  January  1916,  pp.  917-926, 1  plate,  10  tables. 
[Received  8th  March  1916.] 

Experiments  on  the  life-history  of  Leptinotarsa  decendineala,  Saj 
(Colorado  potato  beetle)  during  1914  were  conducted  under  indoor 
conditions  at  a  high  temperature  and  more  than  the  normal  rate  of 
humidity.  Overwintering  beetles  emerged  from  hibernation  under 
outdoor  conditions  on  29th  April  on  Solanumjasminoides.  Pairs  were 
isolated  in  breeding  jars  and  supplied  with  leaves  of  S,  jasminoides 
and  later  with  those  of  the  potato,  for  which  they  showed  a  marked 
preference.  Egg-laying  began  a  few  days  after  the  isolation  of  the 
pairs ;  the  nimiber  of  eggs  in  one  mass  averaged  from  35  to  45,  while 
between  379  and  1,879  were  deposited  by  a  single  overwintering  female. 
Eggs  deposited  on  4th  May  hatched  on  12th  May ;  the  larvae  fed 
imtil  28th  May,  when  they  entered  the  ground  to  a  depth  of  3  inches 
to  pupate.  Adults  emerged  on  9th  June.  The  overwintering  beetles 
fed  until  7th  September,  when  the  last  one  died.  The  adults  of  tlie 
first  generation  fed  for  a  short  time ;  some  went  into  hibernation, 
but  tiie  majority  deposited  eggs  giving  rise  to  a  second  generati(m. 
Eggs  laid  on  30t^  June  hatched  on  7th  July.  The  larvae  pupated  on 
25th  July  and  adults  emerged  on  31st  July.  Some  of  the  adults 
hibernated,  others  gave  rise  to  a  third  generation.  An  ^g-mass 
deposited  on  4th  August  hatched  on  9th  August,  the  larvae  pupating 
on  23rd  August  and  adults  emerging  on  31st  August.  Beetles  of  this 
generation  were  active  during  September,  thus  suggesting  the  poesibilily 
of  a  partial  fourth  generation.  Mating  was  observed  during  the  same 
montih  and  in  some  instances  fertilisation  took  place,  since  the  females, 
upon  emergence  from  hibernation  in  the  next  spring,  were  able  to 
oviposit  without  pairing  a  second  time. 
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Hbbrick  (Q.  W.)  &  Mathbson  (R.).  Obsenraflons  on  fha  LIf6*Hiftory 
of  the  Cherry  Leaf  Beetle.— JI.  Agric.  Research,  WaahingUm,  D.C., 
v.  no.  20, 14th  Febmaiy  1916,  pp.  943-950,  2  plates.  [Receiyed 
8th  March  1916.] 

Daring  the  summer  of  1915  severe  outbreaks  of  OalemceUa  oaviooUis, 
Lee.  (cherry  leaf-miner)  occurred  in  western  and  south-western  New 
York.  Injury  to  cherry,  peach  and  plum  was  reported  during  June 
and  early  July,  but  ceased  entirely  during  the  next  month.  The 
sudden  appearance  in  harmful  numbers  of  this  insect  may  be  attributed 
to  conditions  favourable  for  increase  and  hibernation  during  1914  and 
the  winter  of  1914-15.  The  suggestion  that  the  beetles  migrated  from 
Pennsylvania  is  probably  incorrect,  since  the  native  host,  Prunue 
pennsylvanica,  is  a  northern  tree,  occurring  southward  only  as  far  as 
Pennsylvania  and,  in  the  mountains,  to  North  Carolina  and  Tennessee. 

0.  cavicottis  is  widely  distributed,  having  been  recorded  from  Canada, 

through  the  New  England  States  southward  to  Penn^lvania  and  west 

to  Winconsin,  and  from  North  Carolina,  Texas,  and  liritish  Columbia. 

Adults  probably  emerge  from  hibernation  during  the  last  half  of  April 

or  m&y.    Feeding  continues  actively  during  May  and  June,  the  food 

consisting  of  the  leaves  of  pin-cherry,  cherry,  peach  and  plum.    Early 

in  July  the  beetles  begin  to  leave  cultivate  food-plants.    At  Ithaca, 

egg-la3ring  takes  place  from  June  to  August,  the  eggs  being  deposited 

in  masses  at  the  base  of  the  pin-cherry.    In  the  latter  part  of  July 

^gs  hatch  out  in  from  14  to  18  days.    The  larvae  climb  up  the  trunks 

ofthe  host  tree  and  feed  on  the  young  foliage ;  when  they  are  abundant, 

the  leaves  become  completely  skeletonued  and  die.    Experiments 

have  shown  that  they  are  unable  to  survive  on  Pruntia  avium  (cultivated 

sweet  cherry),  or  the  native  species,  P,  serotina  and  P.  virginiana. 

Jtfaturity  is  reached  in  two  or  three  weeks,  when  the  larva  pupates  at  or 

sliglitly  below  the  surface  of  the  soil.    The  len^h  of  the  pupal  stage  is 

alout  18  days.    In  New  York  there  is  a  single  Brood  during  the  season. 

Adults  emerging  in  August  feed  exclusively  on  the  pin-cherry  and  in 

the  breeding  cages  began  to  enter  the  soil  to  hibernate  about  the  middle 

of  September. 

In  the  control  of  this  insect,  lead  arsenate  spray  at  the  rate  of  4  or 
5  lb.  paste  to  100  gals,  water,  or  nicotine,  3  pts.  to  100  gab.,  have  been 
successfully  used. 

Ehbhorn  (E.  M.).  Report  of  the  Division  of  Entomology.— ffaioafum 
Forester  and  Agriculturist,  Honolulu,  xiii,  no.  2,  February  1916, 
pp.  43-45. 

During  November  1915  the  following  pests  were  intercepted: — 
Phenacaspis  eugeniae  on  ornamental  plants ;  from  Holland,  Prenokpis 
hngicomis  on  bulbs;  from  New  Jersey,  Diaspis  boisduvali  and 
Aspidiotus  cyanophyUi  on  orchids ;  from  Japan,  Bruchus  chinensis  in 
peas;  from  Singapore,  Prenotepis  sp.,  monofnorium  sp.,  Elaterid 
larvae,  a  cockroach,  Leucophaea  stmnamensis,  and  millipeiies  on  wax 
palms  and  Mussaenda  erythrophyUis,  and  Pseudococcus  sp.  on  M.  erythro* 
phyUis;  from  Japan,  Aulacaspis  pentagotia  (peach  scale)  on  peach 
twigs.  A  package  of  chestnuts  found  in  the  luggage  of  an  immigrant 
was  found  to  be  infested  with  a  weevil,  probably  Bdlaninus  sp.,  and 
was  destroyed. 
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During  the  month  18,064  parasites  of  fruit-flies  were  reared,  and 
21,730  parasites  of  the  horn-fly,  house-fly  and  stable-fly  were  liberated. 
The  breeding  of  Pardleptomastix  abnarmis,  a  parasite  of  the  mealy  bug, 
was  continued. 

Hill  (6.  F.)  Report  of  the  Government  Entomologist  to  the  Adminis- 
trator of  the  Northern  Territory  of  Australia  for  the  eighteen 
months  ended  80th  June  1915.  pp.  43-46  of  Administrator's 
Report  for  the  year  1914-15.— [iStne  loco.]  1915,  2  plates. 
[Received  9th  March  1916.] 

The  following  insect  pests  are  noted  in  this  report: — Earias 
huegeUy  Rog.  (boll  worm)  and  Dysdercus  cingitUUits,  F.  (red  cotton  bug) 
on  cotton;  several  scale-insects,  including  Leptdosaphea  beckii 
{Mytihspis  cUricola),  Chtysomphalus  aurantii  {AsjndiotiM  coccineus), 
C.  aonidum  (A.ficus),  and  Parlaioria  ziziphus,  on  citrus  trees,  Aspidiotus 
destructor  and  C.  aonidum  on  coconut  palms,  and  A.  orientalis  on 
papaws.  The  last-named  species  appears  to  be  spreading  rapidly  in 
spite  of  the  abundance  of  predaceous  Coccinellids. 

Experiments  in  the  control  of  termites  showed  that  arsenic  in  some 
form  is  the  cheapest  and  most  effective  substance  to  use  for  the 
protection  of  timber. 

Franklin  (H.  J.)  k  Morse  (F.  W.).  Report  on  Experimental  Work 
in  Conneetion  with  Cranberries. — Massachusetts  Agric.  Expt.  /Sto., 
AmhersL  Bull.,  no.  150,  April  1914,  pp.  37-68,  10  tables. 
[Received  9th  March  191 6.] 

During  1913  there  was  a  marked  decrease  in  the  numbers  of  both 
RhopobUa  vacciniana,  Pack,  (flowed-bog  fire-wpim)  and  Mineoia 
vaccina,  Riley  (cranberry  fruit  worm),  but  Epdis  truncataria  var. 
fcuDonii,  Minot  (cranberry  span-worm),  and  various  species  of  cutworms 
were  unusually  abundant.  It  was  noticeable  that  winter  flooding 
produced  very  slight  mortality  among  the  pupae  of  this  species, 
which  has  also  been  found  feeding  on  the  bearberrv.  A  small 
Trypetid  was  reared  from  cranberries  which  has  been  identified  as  a 
small  variety  of  the  apple  maggot  (Rhagoletis  pomondla,  Walsh). 

The  following  parasites  were  reared  from  cranberry  pests,  as  well 
as  some  which  appear  to  be  new  to  science : — ^The  Tachinid,  Bxofida 
pysUy  Walk.,  and  the  Ichneumons,  Phytodietus  fHdgaris,  Cress^, 
and  Pimpla  conquisUor,  Say,  from  Peronea  nUnuta,  Rob. ;  the 
Braconids,  Phanerotoma  tibialis,  Hal.,  and  Microbracon  dorsator,  Say, 
from  Mineoia  vacdnii;  Ichneumon  extremitatis.  Cress.,  and  the 
Tachinid,  Euphorocera  daripennis,  Macq.,  from  Cytnaiophora  sulphurea, 
Pack.;  Winihemia  quadripustulata,  F.,  from  XyUna  {Cahoampa) 
nupera,  Linger ;  and  Tamina  rolmsta,  Town.  These  parasites,  and 
especially  those  of  R*  vacciniana,  are  very  liable  to  destruction  during 
the  flooding  of  the  bogs  [see  this  Review,  Ser.  A,  iii,  p.  532  ] .  Phanerotoma 
tibialis  was  by  far  the  most  important  parasite  of  M.  vacdnii^  Berries 
from  the  dry  bog  produced  three  times  as  many  parasites  in  proijortion 
to  fruit-worms  as  did  the  berries  from  the  flooded  bog.  The  time  of 
greatest  emergence  of  the  parasites  was  between  30th  June  and  9th 
July.    A  study  of  the  control  of  M,  vacdnii  in  flooded  bogs  showed  that 
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submeigen<^  lasting  nine  days,  carried  out  after  8th  October,  appeared 
to  have  little  effect  on  the  larvae.  It  is  possible  that  submergence 
earlier  in  the  season  would  have  given  a  better  results  Sanding 
e:q)eriments  in  dry  bogs  for  destroying  the  pupae  seemed  to  show  that 
this  method  of  treatment  will  never  be  practicable.  Spraying  with  a 
20  per. cent,  solution  of  iron  sulphate  on  dry  bogs  was  tested.  Three 
applications  killed  the  blossoms  without  injuring  the  foliage  or  buds 
for  the  next  year. 

Aia>BEws  (E.  A.).    Entomologist's  tour  in  Caehar  and  the  Duars. — 

Qrtly.  Jl  Scient.  DepL  Ind.  Tea  Assoc ,  Cc^utta,  Part  iv,  1915, 
pp.  llS-117*    [Received  10th  March  1916.] 

In  Caehar  and  Sylhet  Tetranychus  biocuUUus  (red  spider)  was  more  in 
evidence  in  1915  than  usual.  The  most  serious  pests  in  the  Ifortii 
appeared  to  be  termites,  which  in  many  places  had  done  a  great  deal 
of  damage.  Borers  were  frequently  noticed,  and  the  common  cater- 
pillar pests,  e.g.,  the  Geometrid,  BisUm  stAppressaria,  the  Bombycid, 
Andraca  bipuncUUay  Heterusia  magnifica  (red  slug)  and  Clania  spp. 
(faggot  and  bag  worms)  were  all  found  in  the  district.  A  case  is 
recorded  where  Hebpdtis  theiixyra  migrated  from  tea  to  a  mango  tree, 
a  good  deal  of  the  young  foliage  qf  which  was  blackened  and  simvelled 
by  the  attack. 

Plant  Pasts  (Amendment)  Ordinance,  no.  20  of  1915. — Uganda 
Official  Oaz.,  EtUMe,  15th  December  1915,  p.  506.  [Received 
13th  March  1916.] 

These  amendments  to  the  Plant  Pests  Ordinance  of  1912  relate  to 
the  establishment  and  constitution  of  the  Plant  Pest  Board*  The 
powers  of  the  members  of  this  Board  are  defined^ 


Deelaration  of  the  Governor  in  Privy  Council— Jamaica  Gaz.  Bxtra- 
ordinary,  5th  January  1916, 1  p.    [Received  13th  March  1916.] 

Under  section  3  of  Law  3  of  1915  the  black  weevil  borer  of  bananas 
[Cosmopolites  sordidus]  is  declared  to  be  an  infectious  plant  disease 
within  the  meaning  of  the  Act. 

4 

BrrcHiE  (A.  H.).  The  Blaek  Beetle  attacldng  Banana  Cultivations. — 
Daily  Gleaner,  Kingston,  Jamaica,  22nd  January  1916,  p.  18, 
2  figs.    [Received  13th  March  1916.] 

The  black  weevil  borer  of  bananas  [Cosm4)polites  sordidus]  occurs  in 
Jamaica  in  certain  well-defined  areas.  This  insect  is  distributed  over 
the  entire  Caribbean  region  and  it  is  not  definitely  known  why  it  is 
not  coextensive  with  another  well-known  borer  in  Jamaica,  namely, 
Jli£etamasiits  sericeus.  The  larvae  of  C.  sordidus  tunnel  into  the  base  of 
the  banana,  in  which  position  also  pupation  takes  places  Injury 
results  in  the  premature  withering  of  the  outer  leaves,  scarcity  of  leaves 
and  production  of  undersized  fruit.  The  author  urges  the  necessity 
for  cooperation  in  controlling  this  pest. 
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SuBFAOB  (H.  A.).  Pest  SnppfHAon.—Bi'MMy.  Zool  BtiO.,  Pemuyt- 
vanta  Depi.  Agric.,  Barriabufg,  y,  no.  6,  November  1915, 
pp.  99-113.    [Received  13th  Maich  1916.] 

In  addition  to  the  better  known  insectiddes,  the  following  aio 
reconunended : — ^As  repeUante :  kerosene  and  sand,  1  qt.  to  1  peck  of 
sand,  scattered  near  the  roots  of  cabbage  or  onion  plants ;  tar.  at  the 
rate  of  one  teaspoonful  to  1  qt.  water,  poured  over  the  seeds  of  cereals 
in  tiie  soil ;  turpentine  mixed  with  lime  or  sand,  placed  round  plants 
on  the  surface  of  the  soil. 

As  a  combined  insecticide  and  fungicide :  resin-Bordeaux  mixtnie, 
at  the  rate  of  2  U^.  gals,  resin-lye  mixture  and  48  gals.  Bordeaux 
mixture ;  Paris  green  or  lead  arsenate  may  be  added  if  desired. 

As  adhesives:  resin-lye  mixture,  consisting  of  61b.  resin,  lib. 
concentrated  lye,  1  pt.  fish  oil,  6  gals,  water,  used  at  the  rate  of  2  or 
3  gals,  to  a  barrel  (31^  n.S.  gals.)  of  sprajong  liquid ;  resin-fish-oil 
soap,  or  whale-oil  soap,  3  or  4  lb.  to  60  gals,  spray. 


SuBFACE  (H.  A.).  The  Ume-Sulfur  SohMon.—Bi-MtKly.  Zool.  BuH, 
Pennsylvania  Dept.  Agric,,  Harrisburg^  v,  no.  6,  November  1915, 
pp.  114-129.    [Received  13th  March  1916.] 

• 

Lime-sulphur  from  the  formula,  quick  lime  lib.,  sulphur  2 lb., 
water  1  (XLS.)  gallon,  boiled  together  for  three-quarters  of  an  hour,  is 
recommended  and  practical  information  as  to  its  preparation  is  given ; 
the  method  of  preparation  of  self -boiled  lime-sulphur  from  lime  8  lb., 
flowers  of  sulphur  8  lb.,  water  60  (U.S.)  gallons  is  given  with  a  warning 
as  to  the  indiscrimiilate  use  of  the  commercial ''  dry  sulphur  compound,'* 
which  is  more  expensive  than  the  home-boiled  and  liable  to  cause 
serious  scorching.  The  sediment  resulting  from  the  preparation  of 
lime-sulphur  is  valuable  in  several  ways : — (1)  in  counteracting  soil 
acidity  and  thereby  improving  the  growth  of  leguminous  crops; 
(2)  as  a  preventive  of  club  root  and  black  rot  of  cabbage  and  as  a  tonic 
for  orchard  trees;  (3)  as  an  addition  to  dormant  spraying  fluids, 
rendering  them  more  adhesive ;  from  2  to  6  cak.  may  be  Mded  to 
60  gals,  of  spray ;  (4)  as  a  wash  to  prevent  borers  of  trees ;  from 
1  to  1  ^t.  should  be  applied  to  each  tree,  and  agamst  the  peach  borer 
[Anarsia  lineaUiUa]  tluree  or  four  applications  during  the  simmier  are 
recommended.  The  results  of  this  use  of  the  sediment  are  said  to  be 
highly  satisfactory. 


Maskew  (F.),  Quarantine  Division :  Rapt,  for  the  Month  of  December 
1915.— Mthly.  BuU.  Cal.  State  Commisd.  Hortic.,  Sacramento,  v, 
no.  2,  February  1916,  pp  74-76. 

The  insect  pests  intercepted  were : — ^From  Mexico :  Lepidosaphei 
^2ovef«  on  limes,  X.  &ec^' on  lemons.  From  Central  America :  Peeudo- 
coccus  sp.  on  crotons,  a  (Toccid  on  palms,  Aspidiotus  cydoniae  and 
Chrysomphdlus  scuiiformis  on  bananas.  From  Belgium:  Aleufodes 
sp.  on  azaleas,  Aspidiotus  britannicus  and  Coccus  hesperidum  on  bays. 
From  Brazil :  Cerataphis  lalaniae  on  orchids.  From  China :  Lepido- 
pterous  larvae  in  garlic.    From  Greece :  Saissetia  oleae  and  Parlatoria 
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oManthina  on  olives.    From  Hawaii:   Chrysomjjhalus  aurantii  on 

orchids,  Tiypetid  Iwrvae  in  red  pej^rs,  Pseudoooccua  brameUae  and 

Diaspis  bromdiae  on  pine-apples,  Coccus  hngulus  on  betel  leaves, 

Hemichionaspis  sp.  on  air  plant,  Lecanium  sp,.  Pseuiaonidia  sp.  and 

A^pidiotus  sp.  on  unknown  plants.    From  Holland :   Lepiiosaphea 

fdmi  on  boxwoods.    From  Japan:   Weevil  larvae  in  chestnuts, 

Parlataria  sp.  and  Hemichionaspis  aspidistrae  on  maples,  Colanira 

^  ap.  in  wheat,  Aleurodea  sp.  on  gardenias ;  Chianaspis  ckri,  Aapidioius  sp., 

f  Chryaomphalus  aurantii^  PsSdococcus  nipae,  Parlatoria  sp.,  Lepido- 

saphes  gloveriy  Pseudaonidia  tfitobUifarmis,  Cladasporium  cUri  and 

i^  Leptothynumpanii  on  OTAjiges.    From  the  Philippine  Islands :  Pseudo- 

^  coccus  sp.  on  pot  plants.    From  Samoa:   MorganeUa  masheUi  on 

oranges.    From  Australia :   Chrysomjhalus  amanlii  on  Eentia  palm. 

i^  IVom   Tahiti:    MorganeUa    maskeui    on    limes.     From   Florida: 

I  P/bmopsis  ci<n  on  grape-fruit.    From  Nevada:   He^efodera radicicola 

'^  in  potatoes.    From  Oregon :   Coccus  hespertdufn  on  holly,  Aspidiotus 

perniciosus  on  rose.    From  Texas :   Aleurodes  sp.  on  Cape  jessamine. 

From  Louisiana :   Chrysomphaius  sp.  on  grape-fruit. 


:)' 


Bhittain  (W.  H.)  k  GooDEBHAM  (G.  B.).  An  Insect  Enemy  of  the 
Parsnip.-— Catta(2ian  Entomologist,  London^  OrU,,  xlviii,  no.  2, 
February  1916,  pp.  37-41, 1  fig.,  1  plate. 

(^  Depressaria  heracleana,  de  Q.  (parsnip  webworm)  has  been  recorded 

f  from  Great  Britain,  Germany,  Sweden,  Finland,  France,  Eastern 

i  United  States  and  Canada.    In  Nova  Scotia,  Heracleum  lanaium  (cow 

^  parsnip)  is  the  common  food-plant;    Pastinaca  sativa  (cultivated 

^  parsnip)  is  usually  attacked  when  grown  for  seed,  while  Daucus  caroia 

^  is  also  injured.    In  Europe,  H.  sp&ndylium  and  H.  sibericum  may  also 

I  serve  as  host  plants.    During  1916,  serious  damage  was  caused  to 

r^  parsnips  grown  for  seed  at  Tniro,  Nova  Scotia.    The  eggs  were  first 

:0  observed  on  18th  June,  and  were  deposited  singly  on  leaves,  stems  and 

^  sheaths  surrounding  the  flower  heads.    The  duration  of  the  egg-stage 

^  is  about  seven  days.    The  larvae,  upon  hatching,  bore  into  the  young 

i'  flower  buds  which  are  bound  together  by  a  silk  web  and  form  the  food 

^  of  the  developing  larva.    After  about  four  weeks,  the  larvae  crawl 

^  down  the  stem  as  far  as  the  axil  of  a  leaf,  at  which  point  they  bore  into 

t  the  hollow  stem.    Pupation  takes  place  a  few  days  later.    Adults 

f  emerge  during  the  latter  half  of  August,  and  hibernate  under  the  bark 

of  trees  or  in  other  sheltered  positions.     At  Truro  a  number  of 
Hymenopterous  parasites    have  been  reared  from  2>.  heracleana. 
The  pupae  are  destroyed  by  earwigs  and  by  Picus  viUosus  (hairy 
y  woodpecker).    In  Europe,  the  following  Ichneumonid  parasites  have 

I  been    rear^: — Cryptus  flagUator,    Pimpla    heradei,    RopUsmenus 

dinMiatuSy  C.  profligator,  and  Ophion  vuhterator.    No  very  efficient 
remedy  is  known.    Spraying  with  lead  arsenate  or  Paris  green  just 
i*  as  the  larvae  are  hatching  h&s  little  effect.    Dusting  with  Paris  green 

^  or  air-slaked  lime,  when  the  umbels  are  open,  gives  better  results.  The 

\  removal  of  all  infested  seed  heads  is  not  advocated,  as  it  would  mean 

i  the  total  destruction  of  the  crop  and  the  effect  would  not  be  permanent 

'  if  wild  host  plants  were  abundant.     As  a  rule  the  latter  are  too 

'  numerous  to  be  completely  eradicated. 
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ToTHiLL  (J.  D,).  The  Introduetf on  and  Bstablbhmant  in  Canada  of 
the  Natnral  Enemies  of  the  Brown-Tail  and  Gipsy  motlis.-- J^^ 
Oaz.  of  Canada^  Ottauw,  iii,  no.  2,  February  1916,  pp»  111-116, 
1  map,  1  table. 

The  gipsy  moth  [Lymantria  dispar]  and  the  brown-tail  moth 
[Euproctis  dtrys&rrhoeal  are  rapidly  spreading  northward  into  Canada 
from  the  New  England  States.  At  th6  present  time,  the  brown-tail 
moth  is  firmly  established  in  Nova  Scotia,  while  New  Bruhswick  is 
r^infested  from  year  to  year  if  favourable  winds  Occur  at  the  time  of 
flight.  The  gipsy  moth  has  hot  yet  reached  Canada.  To  prevent  any 
future  attack  on  the  northern  forests  of  the  Dominion,  protective 
measures,  in  the  form  of  the  introduction  of  insect  enemies,  are  being 
undertaken.  Since  1912*,  the  following  predaceous  and  paraisitic  insects 
have  been  reared  and  liberated: — CompsiJ/ura  concinnata,  Caloswna 
sycophanta,  Meteorus  versicohr  and  Apanteles  hdeicohr.  No  attempts 
have  yet  been  made  to  recover  (7.  concinnata  or  C  sycophanta  from  the 
field,  but  A.  lacteicolor  is  rapidly  increasing  in  numbers  and  has  been 
recovered  from  the  winter  webs  of  E,  chrysorrhoea. 


DiETZ  (H.  F.)  &  MoBBisoN  (H.).  Phenacaapis  apinicolai  n.  sp.;  an 
apparently  New  Coccid  from  Indiana  (Hem.,  Horn.). — JBntom. 
New8^  Philadelphia,  xxvii,  no.  3>  March  1916,  pp.  101-102, 1  fig. 

A  preliminary  description  is  given  of  Phenacaspis  spinicola,  sp.  n., 
a  Coccid  obtaii^  &om  the  bark,  spines,  twigs  and  leaves  of  Oleditsia 
triacanthas  (commim  honey  locust),  near  Vincennesand  Indianapolis, 
Indiana^  dunng  August  and  September  1915. 


Hood  (J.  P.).  A  New  Species  of  Heteroihrips  (Thysanoptera)  from 
Eastern  United  States. — Entom.  News,  Philadelphia^  xxvii,  no.  3, 
March  1916,  pp.  106-108. 

Heterothrips  vitis,  sp.  h.,  is  described  from  Maryland  on  flowers  of 
wild  grape,  Smildx  and  Rhus  toxicodendron,  and  &om  Colimibia  and 
Virginia  on  flowers  of  wild  grape. 

SxJBFAOB  (H.  A,).  New  Pest  attacks  Fruit-Trees.— Penrw.  Dept.  Agtic., 
Harrisburg,  Weekly  Press  BuU.  no.  9,  2nd  March  1916. 

The  red  leaf  beetle  [Galerucella  cavicoUis]  has  been  very  destructive 
in  several  counties  in  the  northern  and  central  portions  of  r  ennsylvania, 
feeding  upon  foliage  of  cherry,  peach,  apple,  pear  and  some  other  trees, 
shrubs  and  plants.  The  native  food-plant  of  the  adult  beetle  and  its 
larva  is  Prunus  pennsyhanicus  (Pennsylvania  fire  cherry).  The  larva 
does  not  feed  on  any  other  species,  but  completely  defoliates  this  tree, 
and  while  the  adult  feeds  on  many  trees,  especially  the  cultivated 
cherry,  peach  and  plum,  and  sometimes  upon  apple  and  pear,  it  does 
not  oviposit  on  them.  The  best  general  remedy  is  to  destroy  the  fire 
cherry  trees  (which  have  no  economic  value),  but  the  best  local 
remedy  consists  in  spraying  with  lead  arsenate,  1  oz.  in  1  U.S.  gaL  of 
water,  whenever  the  beetles  or  their  larvae  are  destructive. 
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Caesar  (L.).    The  Fruit-Tree  Leaf-Roller.— Canadian  Hortiouliuristf 
t  Peterboro^OfU.,  xxxix,  no.  2,  February  1916,  pp.  21-22,  3  figs. 

Apple  and  pear  trees  in  Ontario  are  attacked  by  two  leaf-rolling 
insects,  namely  the  oblique-bauded  leaf -roller  [Cdcoeda  rosaoBanaJ^nd 
the  fmit-teee .  leaf -roller  [C.  argyrospila].  Th6  latter  has  proved 
especially  injurious  in  some  orchards,  where  from  40  to  50  per  cent. 
of  the  crop  has  been  injured  or  destroyed.  The  eggs  are  laid  during 
J  July  on  the  upper  side  of  two-  or  three-year-old  twigs.    Larvae  emerge 

{  at  the  time  of  the  bursting  of  the  buds.    They  attack  the  leaves  first, 

then  the  flower  buds  and  fruit.    Maturity  is  reached  by  the  middle  of 
^  June  and  adults  appear  at  the  beginning  of  July.    Young  leaves  and 

^  blossoms  are  webbed  together  by  the  larvae,  while  fruit  which  is 

j»  severely  attacked  falls  to  the  ground.     When  weeds  or  clover  are 

^  present  in  the  orchard,  the  larvae  may  feed  on  them,  though  eggs  have 

t:  never  been  found  on  these  plants^    Both  larvae  and  pupae  are  attacked 

t  by  parasitic  and  predaceous  enemies,  but  not  in  sufficient  numbeni 

to  effect  control.    Lead  arsenate  spray  (4  lb.  lead  arsenate  to  40  gals, 
dilute  lime-sulphur  or  Bordeaux  mixture)  applied  first  just  before  the 
blossbrbs  open,  and  again  immediately  after  they  have  fallen,  kills 
;^  about  50  per  cent,  of  the  larvae.    A  better  remedy  is  a  iniscible  oil 

f  spray,  which  must  be  applied  just  before  the  leaf-buds  open.    Severe 

^-  pruning  before  the  operation  will  save  spra3ang  material.    Good  culti- 

^;  vation  throughout  June  will  destroy  many  larvae  and  pupae. 

i?  ....... 

a  '        .         .'■  ■■•■' 
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SAND2BS  (6.  E.).   The  Control  of  Fruit  Inseets,  with  Special  Referanee 
to  Nova  Scotia.-— Canadian  HorlicuUurist,  Petetboro,  OfU.^  xxxix, 

i^  no.  2,  February  1916,  pp.  25-26,  2  figs. 

I' 

The  investigation  of  apple  insects  in  Nova  Scotia  during  the  past 
t  four  years  has  demonstrated  very  clearly  the  value  of  the  study  of 

;  insects  under  local  conditions.    Very  frequently  in  this  province  the 

growth  of  the  apple  buds  is  retarded,  after  opening,  by  a  cold  period, 
though  insect  life  during  such  a  time  is  not  retarded  to  a  similar  extent. 
The  time  bf  spraying  jnust  therefore  be  adapted  to  these  conditions. 
^  For  the  control  of  the  bud  moth  [Eiux>8ma  oceUana]  in  1915,  appli- 

cations of  lead  arsenate  were  made  on  the  15th  aiid  31st  Hay,  then 
'  twice  more  after  the  blossoms  had  fallen.    In  this  way  92  per  cent. 

i  of  the  larvae  were  killed.    The  control  of  fruit-worms,  the  most 

important  of  which  is  OfaptolUha  {Xylina)  bethunei,  lies  in  Laving  the 
leaves  coated  with  poison  diiring  the  period  of  emergence  from  the  egg^ 
i.e.,  at  the  time  when  the  flower  buds  are  showing  pink.  A  second 
spray  is  given  immediately  after  flowering.  The  codling  moth  [Cydda 
pafnoneUa]  is  of  minor  importance,  injury  only  amoimting  to  1*7  per 
cent,  of  the  crop.  There  is  a  single  brood  annually.  In  view  of  the 
slight  importance  of  this  insect,  the  first  spray  after  flowering  may  be 
advanced  or  retarded  as  desired. 
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Hebbick  (G.  W.)  k  Lbiby  (R.  W.).  The  Fmit-Tree  Leaf-BoDer.— 
Comdl  Univ.  Agric.  Expt.  Sta.,  Ithaca,  N.Y.,  Bull.  no.  367, 
December  1915,  32  pp.,  17  figs.    [Received  ISth  March  1916.] 

In  1911  the  Tortricid,  Cacoecia  {Archips)  argyrospiUiy  Walk,  (fruit- 
tree  leaf -roller)  suddenly  came  into  prominence  in  New  York  State  as 
causing  serious  injury  to  apples  and  minor  injury  to  pears ;  duxiiig 
the  seasons  of  1912,  1913  and  1914  the  insect  fully  maintained  its 
importance  as  a  pest.  The  first  reference  to  its  activity  as  a  pest  of 
economic  importance  would  appear  to  be  one  by  Packard  in  1870,  while 
Lintner  reported  it  in  1889  as  a  pest  in  New  York  State.  According 
to  Gillette,  it  was  abundant  in  Colorado  in  1890,  if  not  earlier.  In 
1905  it  became  very  destructive  in  Missouri  and  during  the  past  few 
years  it  has  greatly  increased  in  parts  of  Colorado  and  New  Mexico, 
where  it  has  been  carefully  investigated  and  experiments  have  been 
made  on  its  control  by  Gill  [see  this  Review,  Ser.  A,  i,  p.  225]. 
C.  argyrospUa  is  evidently  one  of  those  insects  that  fluctuate  markedly 
in  numbers  and  destructiveness ;  it  even  appears  to  migrate  from  one 
orchard  to  another  in  successive  seasons.  Ai9  the  larva  of  this  species 
is  very  similar  to  that  of  (7.  rosctceaTia,  the  only  safe  way  of  determining 
the  host-plant  is  by  breeding  the  adult.  Details  are  given  regarding 
distribution,  food-plants,  habits,  injuries  and  life-history.  The 
parasite  of  this  species  which  was  bred  in  the  largest  numbers  at  the 
Cornell  insectary  was  the  Ichneumon,  Pimjjla  conquisitory  which  must 
have  destroyed  many  of  the  larvae.  Other  parasites  were  a  species  of 
AmicropluSy  twenty'three  specimens  of  which  were  bred  from  one 
larva;  single  specimens  each  of  the  Ichneumons,  Phytodidm 
vulgaris^  Pimpla  inquisitor  and  Olypta  simplicipes,  which  appears 
to  be  rather  abundant  in  the  field;  a  specimen  of  a  Chalcid, 
Sytnpiesis  sp. ;  and  a  single  Tachinid,  CarceUa  nigropalpus. 
^qperiments  showed  that  light  traps  were  not  of  great  efficiency  in 
the  control  of  C  argyrospila,  though  useful  data  were  obtained  by  their 
means.  Detailed  accounts  are  given  of  trials  with  insecticides.  It 
was  found  that  the  eggs  of  this  moth  are  susceptible  to  the  effect  of 
miscible  oils,  which,  when  thoroughly  applied,  have  destroyed  from 
74  to  92  per  cent,  of  them.  In  Colorado,  New  Mexico,  and  Oregon, 
where  these  oils  have  also  been  used  extensively  [see  this  Review, 
Ser.  A,  iii,  p.  758],  an  even  higher  proportion  of  the  eggs  has  been 
destroyed.  In  experiments  nuide  during  the  past  three  years  no 
injury  has  resulted  from  the  use  of  miscible  oils.  They  have  be^i 
applied  in  the  spring  (April)  at  as  near  the  active  growing  period  of  the 
tree  as  possible,  but  always  before  the  buds  burst,  generally  at  the 
rate  of  1  gallon  to  15  gallons  of  water.  Only  one  application  should 
be  made,  and  that  on  a  day  when  the  temperature  is  above  freezing. 
In  cases  of  severe  infestation  the  oils  should  be  supplemented  by 
thorough  sprayings  with  arsenate  of  lead  at  the  rate  of  6  lb.  to  100 
U.S.  gals,  of  water  or  of  lime-sulphur  solution.  At  least  one  application 
should  be  made  before  the  blossoms  open,  and  another  after  the  petals 
fall ;  the  latter  will  serve  also  as  the  regular  spraying  for  codling  moth 
[Cydia  pamondla].  In  lightly  infested  orchards  spraying  with  nuscible 
oils  may  be  omitted  and  reliance  placed  on  thorough  applications  of 
lead  arsenate  or  lime-sulphur.  One  or  two  applications  should  be 
made  before  the  blossoms  open  and  another  after  the  petals  fall. 
A  list  of  18  works  closes  this  paper. 
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Bbddick  (D.)  &  Crosby  (G.  R.).  Dusting  and  Spraying  Bzperlments 
with  Apples.— CorneQ  Univ.  Agric.  Expt.  Sta.,  Ithaca,  N.Y.,  Bull 
no.  369,  January  1916,  pp.  306-^6, 14  figs,,  13  tables.  [Received 
18th  March  1916.] 

Experiments  carried  out  during  1915  in  various  orchards  in  New 
York  State  showed  t^t  a  mixture  of  an  insecticide  and  a  fungicide 
can  be  applied  in  powdered  form,  using  air  as  a  carrier,  with  better 
commercial  results  in  the  control  of  apple  insects  and  diseases  than 
can  be  obtained  by  spraying.  The  dusting  method  cannot  as  vet  be 
completdy  sabstitiit^  forliqiiid  spraying,  smce  no  knowu  ^wder 
will  destroy  scale-insects,  Aphids  and  pear  psylla.  Under  average 
western  New  York  conditions  good  results  can  be  obtained  from  a 
mixture  containing  85  per  cent,  of  finely  ground  sulphur  and  15  per  cent, 
of  powdered  arsenate  of  lead,  the  amount  varying  from  1*25  to  2'5  lb. 
per  tree  in  each  application.  The  time  of  spraying  does  not  differ 
from  that  of  liquid  sprays,  but  it  is  also  possible  to  make  applications 
at  unusual  times  in  order  to  meet  special  conditions.  The  method  has 
as  yet  only  been  thoroughly  tested  on  apples,  but  there  are  indications 
that  its  use  can  be  extended  to  other  crops.  On  some  varieties  of 
grapes  undiluted  dust  mixtures  cannot  be  used,  owing  to  the  injurious 
effect  of  the  sulphur. 


Sntder  (T.  E.).  Termites,  or  «•  Wliite  Ants,"  in  the  United  States : 
their  Damage,  and  Methods  of  Prevention.~Z7.iS.  Dept.  Agric., 
WashingUm,  D.C.,  Bull  no.  333,  16th  February  1916,  32  pp., 
5  figs.,  15  plates. 

In  the  United  States  the  three  most  common  species  of  termites  are 
LeucotermesflavipeSy  L.  ludfugus  and  L.  virginicus.  L.flavipes  occurs 
throughout  the  country  and  has  also  been  reported  from  Europe  and 
Japan.  L.  lucifugus  is  found  in  Texas,  Arizona,  Kansas,  Colorado 
and  South  California,  as  well  as  in  the  Mediterranean  regions  of  Europe, 
western  France  and  Hungary.  The  native  species,  X.  vir^nicus  is 
recorded  from  the  District  of  Columbia,^  Maryland,  and  Yirgmia. 

The  three  species  are  similar  in  habit,  being  subterranean  wood- 
destroying  forms.  Nests  are  made  in  the  wood  of  dead  trees,  stumps, 
or  decaying  logs,  or  in  underground  passages  beneath  wood  or  other 
v^etation.  The  nests  are  temporary  structures,  there  being  seasonal 
changes  in  the  life  of  the  colony.  The  burrows  of  other  wood-boring 
insects  are  often  enlarged  and  inhabited  by  termites.  The  centre  of 
activity  of  the  colomes  varies  with  climatic  conditions.    In  dry 

dons  the  burrows  are  deep,  and  in  the  summer  the  more  exposed 

ileries  are  vacated  for  the  deeper  portions.  In  northern  Virginia, 
life  from  late  October  to  early  March  is  entirely  below  ground.  When 
conditions  become  unfavourable,  the  nest  is  abandoned  and  a  new 
site  found.  A  mature  colony  contains  several  thousand  individuals ; 
an  incipient  colony  is  small  and  the  increase  in  numbers  is  slow. 
Newly-hatched  larvae  are  similar  in  appearance  and  may  develop 
into  soldier,  worker,  or  reproductive  forms.  The  young  are  often 
kept  in  an  undifferentiated  state  and  can  be  changed  rapidly  into 
supplementary  reproductive  forms  of  both  sexes  if  necessary.  The 
development  of  the  soldiers  and  workers  is  completed  in  less  than  a 
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year;  the  nymphs  of  the  reproductive. forms  require  two  years  to 
reach  maturity.  The  king  and  queen  probably  live  together  for 
several  years,  under  normal  conditions.  The  swa^rming  of  the  winged, 
sexual  individuals  of  L.  flavipes  occurs  in  April  oir  early  May  in  the 
southern  States,  and  in  late  May  or  early  June  4^  the  north. 
L.  virginicui  swarms  early  uk  June,  or  as  late  as  August  in  northern 
Virginia,  and  X.  lucifugus  from  the  middle  of  October  to  April  in  Texas, 
Kansas  and  Colorado.  The  distance  of  flight  is  from  75  to  100  feet, 
but  may  be  increased  if  the  insects  are  carried  by  the  wind.  During 
this  time,  they  are  preyed  on  by  numerous  birds,  spiders,  centipedes, 
crickets,  etc,  Mating  occurs  during  or  after  swarming,  and  pairing 
takes  place  about  a  week  later  in  the  cell  which  marks  the  site  of  a 
new  colony,  and  is  repeated  at  intervals  for  several  years.  Eggrlaying, 
in  the  case  of  newly-formed  colonies  of  L.  flavipes,  begins  in  June  or 
July  in  the  south-easte^i  States.  The  first  ^g-cluster  <K)ntainB  from 
6  to  12  eggs ;  these  are  deposited  in  the  royal  cell  and  hatch  in  about 
10  days.  The  larvae  from  the  first  batch  develop  mainly  into  workers. 
The  second  egg-laying  takes  place  about  six  months  later;  sub- 
sequently, pairing  and  oviposition  occur  at  shorter  intervals.  No 
types  of  reproductive  form  ever  lose  the  power  of  locomotion  com- 
pletely ;  hence  there  is  no  permanent  royal  cell  and  the  cold  season 
is  passed  in  the  ground  below  the  frost  line.  In  well-established 
colonies  in  northern  Virginia,  the  period  of  maximum  egg-production 
is  from  the  middle  of  May  to  September.  In  infested  buildii^^  activity 
is  maintained  throughout  the  year. 

The  most  serious  damage  is  that  done  to  timbers  in  buildings  which 
are  in  contact  with  the  ground ;  living  trees,  shrubs,  and  crops  aie 
rarely  attacked,  and  then  only  because  much  decaying  wood  or  humus 
is  present  in  the  soil.  As  a  rule  in  the  Unit^  States  attack  on 
foundation  timber  is  only  begun  when  the  latter  is  in  a  moist  or  decajdng 
condition.  In  the  southern  United  States  the  stems  and  roots  of 
cotton,  maize,  sugar-cane,  rice,  grasses  and  garden  v^etables  aie 
sometimes  injured.  The  damage  in  some  cases  is  primary,  but  in 
others  the  plants  attacked  are  those  which  have  been  killed  by  fungus 
diseases.  rTursery  stock  is  often  attacked  at  a  scar  or  at  the  point  of 
grafting.  To  prevent,  as  far  as  possible,  the  attack  on  the  bases  of 
buildings,  the  foundations  should  be  entirdy  of  brick,  stone,  or  concrete, 
without  beams  simk  in  the  ground.  Complete  dryness  is  an  important 
means  of  rendering  buildings  safe  from  attack.  The  following  woods 
are  resistant  to  attack,  owing  to  the  presence  of  oils,  alkaloids,  gums,  or 
resins,  and  on  account  of  their  hardness : — California  redwood,  black 
walnut,  teak,  peroba,  mahogany,  some  conifers,  and  Eucalyptus 
diversicolor  (karri)  and  E.  marginata  (jarrah)  of  Australia.  The 
site  of  a  colony  is  indicated  by  the  presence  of  grass  and  earth 
thrown  out  of  crevices  and  by  the  point  of  emergence  of  the  swarm. 
If  damaged  woodwork  in  foundations  cannot  be  replaced  by  stone  or 
concrete,  wood  impregnated  with  a  6  per  cent,  solution  of  zinc  chloride 
or  a  1  per  cent,  solution  of  bichlonde  of  mercury  should  be  used. 
Kerosene  poured  into  crevices  through  which  winged  individuals 
emerge,  affords  a  temporary  remedial  measure.  For  poles,  posts,  etc., 
coal-tar  creosote  is  the  best  repellant;  for  furniture,  chlorinated 
naphthaline  is  effective.  Wood-pulp  products  may  be  treated  with 
a  solution  of  dihydrogen  potassium  arsenate  or  a  2  per  cent,  solution 
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of  sodium  fluoride.  Fumigation  with  hydrocyanic  acid  is  useful  for 
books,  papers  and  other  stored  material.  In  the  case  of  forest  trees, 
care  should  be  taken  that  they  do  not  become  sca.rred  near  the  base 
and  any  cuts  should  be  painted  with  coal  tar.  Clean  cultivation  should 
be  practised,  and  the  ploughing  under  of  old  stubble  m  fields  should  be 
discpiitinued, 

T  -  ■ 

Jabws  (E.).     (jombating  the  Cane  Bt^tle.-— Queensland  Agtic^  Jl, 
Brisbane,  v,  no.  2,  February  1916,  pp.  102-103. 

During  November,  the  rainfall  was  insufficient  to  produce  soil 
conditions  suitable  for  the  emergence  of  Lepidiota  albohirta.  Two 
root-eating  Scarabaeid  beetles,  Dasygnathus  sp.  and  Anamala  sp., 
appeared  m  the  cane  fields  in  the  middle  of  the  month.  The  indis* 
criminate  felling  of  all  trees,  including  the  food-plants  of  X.  (dbohirtay 
in  the  vicinity  of  an  infested  cane  field,  is  not  to  be  recommended  in 
all  cases.  The  success  of  this  method  of  procedure  depends  largely 
on  the  geographical  position  of  the  infested  area,  as  well  as  on  the  soil 
conditions.  From  observations  made  at  Gk)rdonvale,  it  may  be 
inferred  that  in  certain  soils  this  beetle  is  unable  to  remain  alive  for 
more  than  ten  weeks  during  dry  weather. 


Jack  (R.  W.).  Rhodesian  Cttms  V^ais.— Rhodesia  Agric.  Jl,  Salisbury, 
adii,  no.  1,  February  1916,  pp.  69-«3,  3  plates. 

i^  Citrus  trees  in  Rhodesia  are  but  little  injured  by  insect  pests  but 

they  may  be  attacked  by  the  following: — Chrysomphahis  aurantii 
^  (red  scale)  which  is  distributed  throughout  southern  Rhodesia,  attack* 

,  ing  citrus  trees  of  all  sorts,  especially  lemon,  orange  and  grape-&uit ; 

^  naartje  trees  appear  to  suffer  but  little  from  this  pest.     C.  aanidum 

^  (circular  purple  scale)  is  not  generally  distributed  as  an  outdoor  pest 

in  Rhodesia,  but,  where  it  occurs,  it  appears  to  thrive  quite  as  well  as 
C  aurantii.  Sdenaspidus  silvaticus  (larger  red  scale)  has  been  found 
on  the  foliage  of  orange  and  lemon ;  it  is  common  on  palms  under 
glass  and  was  probab^  introduced  by  this  agency.  Up  to  now  it 
cannot  be  considered  a  pest  of  citrus.  Lepidosaphes  beckii  (purple  or 
mussel  scale)  occurs  near  Umtali,  where  it  is  only  found  on  citrus. 
Coccus  hesperidum  (brown  or  soft  scale)  is  the  most  prevalent  scale  in 
citrus  orchards,  and  few  are  entirely  free  from  it.  Natural  enemies 
control  it  to  some  extent,  including  the  caterpillars  of  a  species  of 
Eublemma.  Icerya  purchasi  (Australian  bug)  is  kept  from  doing 
serious  damage  by  the  imported  Coccinellid,  Novius  cardinaUs,  and  by 
Aulisfoedata,  a  native  species.  The  latter  seems  to  be  a  very  effective 
check  in  Southern  Rhodesia. 

Hesbick  (G.  W.).  The  Need  of  a  Broad,  Liberal  Training  tor  an 
Beonomie  Bntomologist.— JJ.  Econ.  ErUom.  Concord,  ix,  no.  1, 
February  1916,  pp.  15-23. 

The  author  in  his  presidential  address  urges  the  necessity  for  a 
thorough  and  extensive  preparation  on  the  part  of  those  intending 
to  become  economic  entomologists.  He  pomts  out  the  increasing 
importance  of  economic  entomology  in  the  development  of  rural  life, 
and  the  need  for  complete  knowledge  of  the  theoretical  and  practical 
aspects  of  the  problems  of  applied  entomology  are  clearly  brought  out. 
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McCoLLooH  (J.  W.)  k  Hayes  (W.  P.).  A  Prallmlnaiy  Report  on  the 
Life-Beonomy  of  Solenopsis  mdesta.  Say.— JI.  Econ,  Bntam,, 
Concord,  ix,  no.  1,  February  1916,  pp.  23-28,  1  fig.,  1  plate, 
4  tables. 

The  ant,  SoJenopsis  molesta,  which  is  distributed  over  the 
eastern  half  of  the  IJnited  States,  is  primarily  injurious,  although  it 
has  been  known  to  prey  on  other  insects  and  to  act  as  a  scavenger. 
Damage  to  maize,  strawberries,  blackberries  and  sweet  foods  found 
in  houses  has  be^  reported  from  various  districts.  In  Kansas  the 
chief  injury  consists  in  the  destruction  of  the  seeds  of  sorghum,  sugEtr, 
maize,  etc.,  shortly  after  planting.  By  means  of  a  suitable  bree£ng 
cage,  which  is  described,  the  life-history  was  studied. 

Damage  to  kafir  com  and  other  sorghums  in  Kansas  may  occor 
before  or  after  germination.  Forbes  is  of  the  opinion  that  tiie  ants 
attack  the  intenor  of  the  seed  for  the  purpose  of  obtaining  the  oil. 
Seeds  injured  after  germination  produce  weak  plants  which  soon  die. 
Workers  have  also  been  found  feeding  on  windfall  apples  and  plums, 
dead  grasshoppers,  larvae,  pupae  and  adults  of  Sphenophorus  maidis, 
Ghittn.  (maize  bill-bug),  larvae  of  Papaipema  neMs,  On.  (ni^Ia,  6n.) 
(corn-stalk  borer),  larvae  of  Mayetum  destructor,  Say  (Hessian  fly), 
grasshopper  eggs,  pupae  of  Chloridea  obsoleta,  F.  (com  ear-worm), 
and  larvae  of  aemerocampa  (NotoUyphw)  leuoostigma,  S.  and 
A.  (tussock  moth) 

S.  mciesta  generally  builds  compound  nests  with  other  ants,  which 
are  robbed  of  eggs,  larvae,  and  pupae.  In  natural  formicaries,  winged 
males  and  females  appear  in  July,  but  in  artificial  nests  the  queens 
were  never  fertilised.  The  workers  are  preyed  upon  by  the  ants, 
Cremastogaster  UneoUUa,  Say,  saidPheidolejnUfera,  Roger,  hy  Phrynosoma 
comutum  (homed  toad)  and  by  Eumeces  sp.  (skink).  A  mite,  Hyposapis 
sp.,  is  probably  ectoparasitic  on  the  workers,  queens  and  eggs. 

Four  methods  are  suggested  for  the  protection  of  seed  against 
attack: — (1)  Autunm  ploughing,  whereby  germination  is  hastened 
and  nests  of  S.  mclesta  are  broken  up ;  (2)  early  planting,  about 
10th  May ;  (3)  surface  planting ;  (4)  the  use  of  repellents.  Kerosene 
and  turpentine  have  a  repellent  action  for  a  short  time ;  Black  Leaf  40 
and  cmde  carbolic  acid  apparently  do  not  hinder  germination.  Further 
experiments  in  this  direction  are  being  carried  out. 


SoMSS  (M.  P.).  Some  Insects  of  Solanam  carolinen$e,  L^  and  their 
eeonomie  relations. — Jl.  Econ.  Entom.,  Concord,  ix,  no.  1, 
February  1916,  pp.  39-44. 

Solanum  carolinense,  L.  (horse-nettle)  is  a  common  weed  in  the 
United  States  and  especiaUy  in  Missouri.  It  is  allied  to  such 
cultivated  plants  as  tomato,  potato  and  tobacco,  and  it  has 
been  found  that  insects  which  commonly  feed  on  S.  carolinense 
may  transfer  themselves  to  one  of  these  cultivated  forms,  thus 
becoming  more  or  less  serious  pests.  In  July  1914,  JaUysus 
spinosus,  Say,  a  widely  distributed  Berytid  bug  feeding  on 
S.  carolinense,  caused  serious  injury  to  tomatoes  near  St.  Louis 
by  puncturing  the  fruit  stems  and  ovaries.  During  the  past 
two  years  this  insect  has  become  very  important  in  Missouri,  where 
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)  there  are  three  or  four  broods  a  season,  the  adults  hibernating  beneath 

,  leaves  and  other  waste  material.    In  August  1914,  adults  of  Aegeria 

f  (Sesia)  rileyanay  Dry.,  were  found  on  o.  carolinense.    Larvae  were 

found  in  the  stems  of  this  plant  on  24th  May  1915,  the  tunnels  running 

in  the  central  portion  from  the  main  branches  to  the  roots.    When 

mature,  the  larva  emerges  through  the  roots  and  pupates  in  the  soil 

at  a  short  distance  from  the  plant.    The  majority  of  adults  emerge 

^  from  the  middle  of  August  to  the  middle  of  September.    Larvae  of 

^  A.  rileyana  were  transferred  to  the  stems  of  tomato  and  potato  during 

June.    These  plants  proved  to  be  suitable  hosts ;  the  larvae  rapidly 

9  bored  into  the  tissues  and  developed  normally.    Observations  made 

i:  under  natural  and  experimental  conditions  showed  that  the  insects 

thrive  best  under  conditions  of  drought.    Larvae  of  Casstda  paUidula, 

t  Boh.,  were  transferred  from  horse  nettle  to  potato  and  tomato  on 

t  30th  June.    Feeding  began  at  once ;   pupation  occurred  on  9th  July 

and  adults  emerged  on  14th  July.    Pairing  was  observed  to  take  place 

:  a  day  later,  while  eggs  were  laid  on  tomato  on  the  17th  and  on  potato 

e  on  the  19th  July.    The  eggs  hatched  in  from  9  to  13  dsLjs ;   larvae 

i  became  mature  in  about  a  month,  while  the  pupal  period  lasted  from 

i  6  to  10  dayB.    The  Tingitid  bug,  Oargaphia  solanif  Heid.,  occurring 

abundantly  on  horse  nettle,  was  successfully  placed  on  tomato  and 

potato ;   the  leaves  soon  showed  black  spots  which  marked  the  feeding 

punctures.    Egg-clusters  placed  on  the  same  plants  hatched  in  from 

eight  to  nine  dajrs.    Transfers  of  the  weevil,  Trichobaris  trinotata,  Say, 

from  S.  carolinense  were  made  successfully.    In  the  case  of  those 

^  placed  on  tomato,  the  insect  transformed  to  the  adult  stage  within 

0  the  burrow  and  hibernated  in  this  position.    Eggs  were  deposited  in 

holes  pierced  in  the  axils  of  the  upper  leaves  or  branches  and  the  larvae 

gradually  worked  downwards  to  the  base  of  the  stem  for  transformation. 

The  flea-beetles,  Epitrix  fusctda,  Crotch,  and  E.  cucumeris,  Harr.,  were^ 

readily  transferred  from  the  wild  food-plant.    There  are  probably  at^ 

least  three  broods  of  these  insects  annually  in  Missouri.    The  Sphingids,, 

Proiopmce  (Phlegethontius)  Carolina,  L.,  and  P.  quinqumMculatay  £btw.,, 

showed  a  similar  liking  for  potato  and  tomato.    Experiments  with 

the  Lygaeid  bug,  Ischnodemus  faXUcua,  Say,  and  two  leaf-rollers  o^ 

8.  oaroUnense  are  being  carried  out. 

Patch  (Edith  M.).  Coneemlng  Problems  In  Aphid  Beo\ogr.—Jl.  Ecofi 
Entom.,  Concord,  ix,  no.  1,  February  1916,  pp.  44-51. 

The  migratory  habit  of  certain  Aphids  renders  the  life-cycle  difficult 
to  determine,  but  may  be  of  use  economically  in  affording  a  greater 
choice  in  methods  of  control.     It  has  been  shown  that  Anoecia 
(Schizoneura)  comi,  F.,  on  dogwood  and  A.  venueta,  Pass.,  on  grass 
roots,  in  Europe,  are  the  same  species,  as  is  also  A.  panicola,  Thom.,  on 
grasses  in  North  America.  Pemphi^  tesseUata  of  alder  and  P.  acerifoUi 
of  maple  are  stages  in  the  life-history  of  the  same  roecies,  etc.    hi 
Maine,  Eriosoma  (S.)  lanigerum,  the  wooDy  aphis  of  apple,  has  an 
overwintering  form  on  the  elm,  but  in  Europe  no  such  record  has  been 
made.    The  host  which  serves  for  the  deposition  of  the  over-wintering 
^gg  and  for  the  development  of  the  stem-mother  and  her  progeny  is 
termed  the  primary  host,  while  that  to  which  the  spring  migrants  fly 
is  the  secondary  host.     Many  migratory  species  alternate  between 
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these  two  hosts  at  r^ular  intervals;  for  example,  Rhopalosiphum 
nympheae,  L.,  lives  in  winter  and  spring  on  the  plum  and  in  simimer 
on  various  water  plants. 

Certain  individuals  amon^  plants  appear  to  be  immune  to  attack, 
although  growing  by  the  side  of  heavifv  infested  plants.  Owing  to 
the  great  variability  in  the  behaviour  of  the  mi^nts,  repeated  tests 
are  necessary  before  data  can  be  definitely  established.  As  a  rule,  it  is 
simpler  to  work  with  the  progeny  of  the  spring  migrants  than  with 
the  autumn  return  forms,  since  the  proof  of  the  vaudity  of  a  tested 
food-plant  rests  on  the  ability  of  the  offspring  of  the  migrants  to  develop 
on  it. 

Whttmabsh  (R.  D.).  Life-History  Notes  on  ApaMtcus  cymc^is  and 
macuUventris.—Jl  Econ.  EtUom.,  Concord,  ix,  no.  1,  February 
1916,  pp.  61-53. 

The  Pentatomid,  Apateticus  cynicus.  Say,  the  most  common  of  the 
predaceous  brown  stink-bugs,  is  single-brooded.  Eggs  are  deposited 
in  late  autumn  in  masses  containing  about  46  eggs.  Young  emerge 
between  the  middle  of  April  and  the  middle  of  May,  and  under  favoui- 
able  conditions  reach  maturity  in  about  six  weeks.  Pairing  occurs 
about  three  weeks  after  the  adult  stage  is  reached  and  is  continued  at 
intervals  throughout  the  summer.  Males  begin  to  die  off  at  the 
beginning  of  September,  while  the  females  live  for  some  weeks  longer 
and  deposit  eggs.  From  the  time  the  second  instar  is  reached,  tiie 
insect  is  predaceous  upon  unprotected  individuals  of  its  own  species 
and  upon  Lepidopterous  larvae,  such  as  those  of  DaUvna  integerritM, 
D.  ministra,  D.  angim,  HaUsidota  caryae  and  Calhsamia  promeihea. 

A.  macuUventris,  Say,  begins  to  oviposit  during  the  latter  part  of 
May  or  early  June;  each  egg-mass  contains  from  20  to  30  e^ 
Larvae  hatch  out  in  three  days  and  feed  during  early  life  on  Aphids 
and  newly-hatched  larvae  of  beetles,  moths  and  butterflies.  They 
exhibit  a  marked  dislike  for  hairy  caterpillars.  Later,  the  food  consists 
of  the  larval  forms  of  the  elm  leaf  beetle  [GaleruceUa  luleola],  the  potato 
beetle  [Leptinotarsa  decemUneala\  etc.  The  winter  is  passed  in  the 
adult  stage  in  a  sheltered  place. 

GossARD  (H.  A.).  The  Distribution  of  the  Periodical  Cieada  in  Ohio. 
— Jl.  Econ.  Entom.,  Concord,  ix,  no.  1,  February  1916,  pp.  53-69, 
4  figs.,  1  table. 

The  distribution  of  the  periodical  cicada  [Tibicen  septemdecim]  in 
Ohio  in  1906,  1914  and  1916  is  illustrated  by  maps.  In  the  19U 
report  the  first  records  were  as  early  from  the  northern  as  from  the 
southern  parts  of  the  State,  but  the  dates  of  disappearance  were 
progressively  later,  going  towards  the  north.  It  is  probable  that  the 
insects  are  thinly  mstributed  in  the  western  counties,  outside  the 
territory  hitherto  regarded  as  inhabited  by  the  brood.  Pupae  were 
collected  at  Wooster  during  the  last  10  days  in  April  and  adults  were 
recorded  on  25th  May.  Oviposition  began  on  5th  or  6th  June.  The 
map  for  1915  was  constructed  from  227  reports,  of  which  38  aflSrmed 
the  presence  of  the  insect  in  small  numbers.  In  Mahoning  county 
larvae  were  numerous  in  the  upper  layers  of  the  soil  in  April  and  May, 
but  did  not  appear  in  large  numbers  as  adults. 
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GossARD  (H.  A.).  Is  the  Hive  a  Center  tor  iistrlbtttlng  Fire  Biight  ? 
Is  Apliid  Honey  Dew  a  Medium  tor  spreading  Biight?— JZ.  Econ. 
EfUom.y  Concord,  ix,  no.  1,  February  1916,  pp.  69-64,  2  plates. 

Examination  of  cultures  made  from  old  honey,  taken  from  hives 
early  in  the  spring,  failed  to  show  the  presence  of  the  organism  of  fire- 
blight.  Cultures  made  during  the  apple-blooming  penod  from  fresh 
apple  honey,  which  had  been  carried  &om  orchards  blighted  durins 
tae  previous  year,  were  also  negative.  When  bacilli  were  inoculated 
into  stenUsed  honey,  and  the  culture,  after  a  varying  period,  was 
introduced  into  the  growing  tips  of  apple  shoots,  it  was  found  that 
the  organism  can  remain  virulent  in  honey  for  47  hours  and  then 
produce  infection.  No  infection  was  obtained  after  a  certain  limit 
of  incubation ;  hence  it  may  be  supposed  that  the  bacteria  survive 
for  some  time  without  multiplication.  It  is  possible  that  multiplication 
may  take  place  in  the  nectar  in  the  state  in  which  it  is  carried  into  the 
hive.  If  this  is  so,  the  bees  which  work  on  the  nectar  at  night  carry 
virulent  bacteria  to  the  blossoms  on  the  neict  or  the  following  day. 
This  would  explain  to  a  great  extent  the  rapid  infection  which  occurs 
in  the  latter  part  of  the  blooming  period. 

Drops  of  Aphid  honey-dew,  a  substance  similar  in  composition  to 
nectar,  were  placed  on  leaves  of  infected  apple  trees.  At  the  end  of 
'20^  hours,  43  hours,  and  71  hours  respectively,  this  culture  was 
inoculated  into  clean  apple  shoots.  Inoculations  resulted  in  66*6, 
£3*3,  and  100  per  cent,  of  infection  respectively.  The  habit  of  ants 
of  visiting  colonies  of  wooUy  Aphids  present  in  spring  in  old  but  Hving 
blight  cankers,  and  then  of  visiting  green  Aphids  on  the  expanding 
buds,  which  in  turn  are  visited  by  bees  and  flies  in  quest  of  honey-dew, 
may  be  of  significance  in  blight  control. 

In  the  discussion  following  the  paper,  Mr.  J.  H.  Merrill  stated  that 
in  Kansas,  in  1913,  a  contact  insecticide  was  used  against  green  aphis 
•on  unopened  apple  buds.  Later  in  the  season,  the  spray^  orchards 
were  practically  free  from  blight,  while  in  unsprayed  orchards  the 
•disease  was  prevalent.  In  1914,  both  Aphids  and  blight  were  rare, 
while  in  1915,  conditions  were  similar  to  those  of  1913.  The  speaker 
therefore  concluded  that  Aphids  were  one  of  the  chief  distributors  of 
blight.  Mr.  T.  J.  Headlee  believed  that  the  type  of  cultivation  was 
an  important  factor  in  the  prevalence  of  blight,  the  damage  caused 
by  the  disease  being  greater  in  neglected  orchards  in  which  a  rainy 
season  had  induced  greater  succulence  of  the  trees.  Failure  to  spray 
might  be  followed  by  abundance  of  Aphids  and  fire-blight  without 
there  being  any  essential  connection  between  them. 


Paddock  (F.  B.).    Observations  on  the  Turnip  Louse.— J{.  Econ. 
Eniom.,  Concord,  ix,  no.  1,  February  1916,  pp.  67-71. 

Observations  on  Aphis  fseudcbrassicaey  sp.  n.  (turnip  louse)  were 
begun  in  Texas  in  1913,  at  which  date  tiie  insect  was  becoming 
destructive  over  the  entire  State.  The  following  plants,  in  order 
of  importance,  were  attacked : — ^turmp,  radish,  mustard,  rape,  cabbage, 
kale,  kohl-rabi,  bean  and  lettuce.  The  reproduction  of  this  insect  in 
Texas  appears  to  be  entirely  asexual  and  is  continuous  throughout 
the  year.    A  winter  temperature  of  from  16°  to  20°  F.  is  common  and 
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the  number  of  young  then  produced  is  small.  A  similax  reduction 
in  the  number  of  young  and  a  lengthening  of  the  developmental  stages 
occurs  in  hot,  dry  weather.  In  1914, 20  generations  occurred  between 
18th  January  and  6th  August,  while  in  a  year  dating  from  14th 
September  1914,  35  generations  were  produced.  The  average  number 
of  young  arising  in  the  generations  of  the  two  series  was  80  and  93 
respectively.  Aphis  brassicae  (cabbage  louse)  and  Myzus  persicacy 
Subs,  (green  peach  aphis)  were  often  found  on  the  same  hosts  as 
A.  pseudcbrassicae.  The  first  two  species  were  more  resistant  to 
climifttic  changes,  and  to  insect  and  fungus  attacks,  than  the  turnip 
aphis.  The  most  widely  distributed  parasite  of  the  latter  was 
LysiphUhus  testaceipes,  Chress.  Another  Braconid,  Diaeretus  rapae, 
Curt.,  was  abundant  at  College  Station,  but  less  common  in  the  southern 
parts  of  the  State.  This  species  was  able  to  survive  a  temperature  of 
17°  F.  to  which  the  host  insects  were  exposed.  Between  September 
1914  and  May  1915,  predaceous  enemies  were  of  more  importance  than 
the  above  parasites  in  controlling  A,  pseudcbrassicae.  The  Coccinellids, 
Hippodamia  convergens,  Gu6r.,  MegiUa  mcumlcUa,  de  G.,  and  CocdneUa 
munday  Say,  were  present  wherever  the  Aphids  occurred.  H.  convergens 
was  active  and  abundant  in  autumn  and  spring,  and  M.  maculala 
during  the  winter.  The  Syrphid  flies,  Syrphus  americanus,  Wied., 
and  Allograpta  obliquay  Say,  were  numerous,  the  latter  species  occurring 
in  the  more  southern  portions  of  the  State.  Chrysopa  sp.  was  generally 
distributed.  A  fungus,  probably  Empusa  aphidius,  caused  heavy 
mortality  in  the  latter  part  of  1913  and  the  early  part  of  1914. 

E2q>eriments  on  the  artificial  control  of  this  Aphid  showed  that 
spraying  with  soap  solutions  gave  satisfactory  results. 


GossARD  (H.  A.).  The  Clover  Leaf-Tyer  {Ancylis  angviifasdanay 
Zeller). — Jl,  Earn.  ErUom.,  Concord,  ix,  no.  1,  February  1916, 
pp.  80-«2. 

AncyUa  angvUfascimuiy  is  always  present  in  clover  fields  in 
Ohio,  causing  more  or  less  serious  damage.  The  known  food-plants 
are  the  common  red,  alsike  and  white  clovers;  lucerne  is  rarely 
attacked.  The  leaflets  on  one  or  more  petioles  are  tied  together  wiUi 
silk,  and  within  the  cell  so  formed,  the  larva  feeds  and  undergoes 
pupation.  There  are  three  broods  annually.  The  first  adults  appear 
in  late  April  and  early  May ;  eggs  are  laid  on  the  leaflets  and  hatch 
out  in  two  or  three  weeks.  Larvae  are  found  from  about  1st  June  to 
20th  June.  The  pupal  period  lasts  from  7  to  14  days,  and  the  second 
brood  of  moths  is  present  from  about  1st  July  to  20th  July.  The 
second  generation  of  larvae  occurs  between  20th  July  and  15th  August, 
and  pupae  between  the  latter  date  and  20th  September.  The  third 
brood  of  larvae  feeds  from  the  middle  of  September  until  November, 
when  they  spin  cocoons  in  which  the  winter  is  passed  and  in  which 
some  feeding  may  take  place.  Normal  feeding  is  resumed  in  April 
and  pupation  occurs  in  the  middle  of  that  month. 

Many  of  the  larvae  and  pupae  of  the  first  brood  are  destroyed  at 
the  first  clover  harvest,  while  the  second  cutting  kills  many  of  the  second 
brood.    The  third  brood  may  be  destroyed  by  autumn  pasturage. 
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HousBR  (J.  S.).   Dasyneura  ulmea,  Felt ;  a  New  Elm  Pest.— JI.  Earn. 
EfUom.y  Concord,  ix,  no.  1,  February  1916,  pp.  82-84, 1  fig. 

Perrisia  (Dasyneura)  tdmea,  Felt,  is  apparently  generally  distributed 
throughout  southern  Ohio.  The  damage  consists  of  the  formation  of 
aborted  bud-galls  on  elms,  usually  at  the  tips  of  the  twigs,  resulting 
in  the  checlang  of  branch  development.  In  the  most  severe  cases 
observed,  70  per  cent,  or  more  of  the  branches  were  afEected.  Preference 
is  shown  for  individual  trees  of  IJlmus  americana.  Larvae  may  be 
found  in  the  galls  of  infested  trees  between  midsummer  and  the 
following  spring ;  from  one  to  eight  are  present  in  each  gall.  The 
egg  and  pupal  stages  were  not  observed  by  the  author.  A  Chalcid, 
CalUmome  sp.,  has  been  reared  from  the  larva.  The  best  control 
measure  seems  to  be  the  cutting  away  of  all  twigs  bearing  aborted 
buds  before  growth  begins  in  spring.  The  twigs  should  be  left  on 
the  ground  for  the  parasites  to  emerge,  the  host  insects  being  killed 
by  the  drying  up  of  the  galls. 


HwADLEE  (T.  J.).  Solphar-Arsanleal  Dutts  against  the  Strawberry 
Weevil  {Anihonomus  signatua,  Say). — Jl.  Been.  Entom.,  Concord, 
ix,  no.  1,  February  1916,  pp.  84-89, 1  fig.,  1  table. 

Injuiy  to  strawberry  plants  b^  AnthonomtM  signattM,  Say,  is  due 
prinifuily  to  the  oviposition  habits  of  the  female.  Eges  are  laid  in 
the  unopened  staminate  flower  buds ;  attack  b^^  ^en  the  buds 
open,  and  continues  for  about  two  weeks,  m  addition  to  the 
cultivated  strawberry,  the  following  may  serve  as  food-plants : — ^Wild 
strawberry,  blackberry,  dewberry,  black-cmped  raspberry,  PotenttUa 
canadensis  (yellow  flowered  cinquefoil),  (fercis  canadensis  (red-bud 
tree),  etc.  Chittenden,  in  1897,  suggested  the  following  measures  of 
control:  (1)  covering  the  beds  with  muslin;  (2)  cultivation  of 
pistillate  or  of  profusdy  blooming  varieties ;  (3)  the  use  of  trap  crops 
and  clean  culture.  Bordeaux  mixture,  or  Paris  green  and  arsenate  of 
lead,  alone  or  combined  with  Bordeaux,  were  recommended  as 
repellents.  The  above  measures  have  either  proved  impracticable  or 
have  not  been  successful.  The  wide  range  of  food-plants  renders 
clean  culture  and  trap  crops  useless,  except  in  distncts  free  from 
woodlands  or  waste  lands,  and  the  problem  of  control  is  thus  one  of 
making  the  food-plants  distasteful  or  poisonous  during  the  two  weeks 
in  which  injury  occurs.  The  effect  of  certain  contact  insecticides^ 
stomach  poisons  and  pure  repellents  on  the  weevil  was  tested,  and  it 
was  found  that  a  mixture  of  1  lb.  lead  arsenate  powder  and  1  lb. 
sulphur  dusted  over  the  plants  afforded  almost  perfect  protection, 
and  caused  no  injury  to  the  leaves.  Later  applications  made  on 
18th  May  did  not  damage  the  open  blossoms.  The  minimum  cost  of 
the  mixture  was  6d.  per  lb.,  ana  about  78  lb.  was  required  per  acre. 
The  mixture  acted  solely  as  a  repellent,  the  weevils  being  destroyed 
in  very  few  cases.  According  to  Mr.  W.  Moore,  in  Miimesota  this 
weevil  returns  to  the  strawberry  plots  in  late  summer  or  autumn,  and 
feeds  on  the  leaves,  whereas  in  New  Jersey  hibernation  in  woodlands 
occurs. 


190 

Goodwin  (W.  H.).  The  Control  of  the  Grape  Berry  Worm  {Pdychrosis 
viieana,  Clem.).— J!.  Econ.  EnUom.,  Concord,  ix,  no.  1,  February 
1916,  pp.  91-106. 

Polychrosis  vUeana  in  Ohio  passes  the  winter  in  the  pupal  stage 
within  a  cocoon  formed  inside  a  folded  leaf.  The  leaves  are  either  on 
the  surface  of  the  soil  or  are  partly  buried  and  are  always  moist. 
The  pupal  cases  frequently  become  detached  and  are  carried  off  by 
snow  or  heavy  rain.  Several  vineyards  are  known  to  have  been  freed 
from  this  insect  for  a  season  by  winter  flooding.  A  low  temperature 
and  dry  soil  increases  the  mortaUty  among  the  pupae.  Adults  emerge 
during  the  first  week  in  Jun^  when  the  vines  are  in  blossom.  In 
confinement,  eggs  are  laid  from  four  to  seven  days  after  emergence, 
but  some  individuals  remain  for  a  longer  period  before  oviposition 
begins.  Adults  of  this  brood  live  from  10  to  17  days,  thus  giving  an 
extended  egg-la^nng  period.  The  larva  webs  together  a  cluster  of 
developing  hemes  and  feeds  on  the  pulp  until  mature.  Pupation 
takes  place  in  a  cocoon  formed  on  the  young  leaves.  Adults  appear 
from  the  latter  half  of  July  to  the  middle  of  September,  accordmg  to 
the  latitude.  Moths  emerging  at  the  beginning  of  August  commence 
^g-laying  in  from  three  to  five  days  and  contmue  to  do  so  for  from 
seven  to  eleven  days,  the  eggs  being  glued  to  the  stalk  of  the  berry  or 
to  the  berry  itself.  The  larvae  develop  during  August  and  September, 
webbing  together  the  berries  as  they  feed.  The  juice  of  abiandoned 
berries  ferments  and  evaporates,  so  that  ultimately  only  the  shell  is 
left. 

Experimental  work  on  the  control  of  P.  viteana  was  carried  out  at 
intervals  between  1907  and  1915,  various  insecticides,  fungicides, 
adhesive  substances  and  different  kinds  of  spraying  apparatus  being 
tested.  In  1907  and  1908,  applications  of  spray  were  made  just  before 
the  grapes  bloomed  and  agam  between  18tn  and  22nd  June  and  lOdi 
and  16Ui  July.  Vines  handsprayed  with  Bordeaux  and  laundry  soap 
gave  the  smiedlest  percentage  of  infested  &uit.  In  1909,  a  spray 
consisting  of  lime-sidphur  (1  in  50)  and  3  lb.  lead  arsenate  was  found 
to  defoliate  the  plants  treated  and  also  to  destroy  the  fruit.  The 
experimental  plots  in  1913  were  sprayed  between  9th  and  12th  June, 
18th  and  21st  June,  and  18th  and  21st  July.  The  bulk  of  the  moths 
were  found  to  emerge  after  the  third  application,  this  result  indicating 
that  the  final  spray  should  have  been  given  two  or  three  weeks  later. 
Arsenate  of  lead  with  Bordeaux  (2-3--60),  and  1  lb.  of  soap,  applied 
at  a  pressure  of  200  lb.  gave  the  best  results.  The  experiments  of  1913 
and  1914  showed  that  the  spray  applied  before  flowering  and  that 
given  five  to  eight  days  after  blooming  were  of  less  value  than  a  spiay 
applied  in  August.  Some  of  the  most  satis&ictory  results  were  obtained 
in  vineyards  which  received  only  one  thorough  spraying  in  August 
with  31b.  powdered  arsenate  of  lead  in  combination  with  2-3-^50 
Bordeaux  and  2  lb.  soft  soap.  In  1915,  a  more  extensive  series  of 
experiments  was  undertaken  in  several  districts  in  northern  Ohio. 
The  collection  of  the  moist  leaves  containing  pupae,  in  the  jprevioos 
autunm,  resulted  in  a  material  reduction  in  tiie  number  of  moths. 
Ploughing  in  the  latter  part  of  May  was  also  partly  effective.  In 
the  spraymg  tests,  the  best  results  were  secured  by  heavy  appUcations 
of  from  4  to  6  lb.  lead  arsenate  paste  in  50  gals.  Bordeaux  with  2  lb. 
soft  soap,  made  first  in  the  week  following  flowering,  and  again  six  or 
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seven  weeks  later.  The  second  spray  in  northern  Ohio  came  between 
3rd  and  12th  August,  and  was  applied  preferably  by  the  trailer  method. 
The  June  spraying  required  from  100  to  120  gals,  per  acre,  the  August 
spray  160  gals,  per  acre,  applied  by  hand,  and  containing  the  larger 
quantity  of  lead  arsenate.  The  total  weight  of  the  crop  from  well- 
sprayed  vines  was  from  two  to  five  times  greater  thw  that  from 
i^/iayed  plants. 

In  the  discussion  which  followed,  the  author  said  that  there  were 
two  broods  annually.  Hatching  was  distributed  over  a  period  of 
four  or  five  weeks ;  in  northern  Ohio,  most  of  the  first  brood  moths 
emerged  from  the  6th  to  12th  August,  from  90  to  95  per  cent,  appearing 
in  between  seven  and  nine  days.  A  thorough  hand  spraying  at  this 
time  poisoned  most  of  the  larvae  soon  after  hatching. 

Felt  (E.  P.).  CUmate  and  Variatfons  in  the  Habits  of  the  CMling 
Moth.'—Jl  Econ.  Entom.,  Concord^  ix,  no.  1,  February  1916, 
pp.  107-110. 

The  habits  and  type  of  injury  caused  by  the  codling  moth  [Cydia 
wnnoneUa]  in  New  York  State  are  influenced  to  a  considerable  extent 
oy  climatic  conditions.  During  1915, 20  per  cent,  or  more  of  the  crop 
suffered  from  what  is  called  "  side  injury,"  a  reddish-brown  dis- 
coloration marked  by  a  central  puncture.  This  tjrpe  of  injury  is  due 
to  larvae  hatching  bom  eggs  deposited  in  June  or  early  July,  after 
the  fruit  has  attained  a  considerable  size.  The  larvae  eat  a  shallow 
circular  ^allei^  immediately  beneath  the  skin,  but  in  many  cases 
desert  this  pomt  and  migrate  to  the  blossom  end  of  the  fruit.  Side 
injury  in  1915  was  more  prevalent  in  the  west,  near  Lake  Ontario, 
than  in  other  parts  of  the  State,  and  was  probably  common  in  other 
localities  where  a  large  body  of  water  prevented  a  marked  rise  of 
evening  temperatures  in  the  spring.  Eggs  are  rarely  deposited  when 
the  evening  temperature  falls  below  60^  F.  Becords  from  inland 
districts  removed  from  the  influence  of  water  have  shown  that  at 
temperatures  above  60^  F.  egg-laying  proceeds  normally  and  in  such 
localities  there  is  little  side  injury.  Ordinary  applications  of  arsenical 
poisons  cannot  be  relied  on  to  destroy  larvae  hatching  from  late 
deposited  eggs  before  they  have  injured  the  fruit  to  some  extent. 
Side  injury  must  be  controlled  to  a  considerable  extent  during  the 
preceding  year  by  applying  arsenical  sprays. 

BiLsmo  (S.  W.).  Life-History  of  the  Peean  Twig  Oirdlen— J2.  Econ. 
EfUom.y  Concord,  ix,  no.  1,  February  1916,  pp.  110-115. 

Oncideres  texana  may  cause  serious  damage  to  pecan  trees,  the 
cultivation  of  which  has  become  an  important  industry  in  Texas,  b^ 
the  girdling  of  the  branches  for  the  purpose  of  egg-laying.  This 
beetle  has  also  been  found  on  persimmon,  elm,  hickory,  maple,  pear, 
peach,  etc.  Oviposition  begins  after  the  twig  has  been  giroled ; 
the  central  portion  is  generally  left  intact,  but  the  weight  of  the  branch 
is  often  sufficient  to  cause  it  to  break  off.  Eggs  are  laid  singly,  or 
rarely  in  groups  of  three  or  four,  at  the  base  of  the  leaf  buds,  m  an 
incision  made  in  the  bark.  During  the  oviposition  period,  both  male 
and  femi^Ie  feed  on  the  soft  wood  at  the  base  of  the  leaf  buds  at  the 
extremity  of  the  branch.    When  nurseries  are  adjacent  to  forests, 
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severe  damage  is  often  caused  by  migration  of  .the  adults  from  the 
surroimding  trees.  Females  emerge  from  25th  August  until  the 
beginning  of  October.  Oviposition  begins  from  12  to  29  days  later, 
and  may  continue  until  December.  About  175  eggs  are  deposited 
on  an  average  by  each  female.  The  larva,  which  hatches  in  from 
17  to  30  days,  hollows  out  a  cavity  in  the  branch  and  feeds  throughout 
the  winter.  The  larval  stage  lasts  from  288  to  328  days.  Pupation 
occurs  late  in  August  or  early  in  September,  and  the  pupal  stage, 
lasting  for  12  or  14  days,  is  passed  in  the  pupal  burrow. 

The  method  of  control  b^  gathering  fallen  twigs  and  burning  them 
in  order  to  kill  the  larvae  is  practicable  only  where  a  pecan  orchard 
is  not  situated  near  other  trees.  Experiments  with  lead  arsenate 
proved  effective  in  preventing  migration  to  the  pecan  trees. 

In  the  discussion  following,  it  was  stated  that  the  female  usually 
oviposits  in  the  main  twigs,  the  girdles  being  cut  at  a  distance  of  about 
2  feet  from  the  trunks  of  the  smaller  trees.  In  breeding  experiments, 
moisture  proved  to  be  an  important  factor.  A  small  number  of  larvae 
survived  in  branches  which  remained  on  the  ground.  Beetles  were 
not  observed  girdling  branches  which  sloped  downwards.  A  con- 
siderable percentage  of  adults  were  parasitised  by  a  Tachinid  fly. 

AiNSLiB  (G.  G.).    Notes  on  Crambids.— J!.  Eocm.  EtUotn.,  Concord,  iz, 
no.  1,  February  1916,  pp.  115-119. 

More  than  100  species  of  Crambid  moths  have  been  recorded  from 
North  America,  where  they  cause  widespread  damage  every  year. 
In  most  cases  the  food  consists  of  meadow  or  pasture  grass,  but  IS 
species  are  known  to  injure  field  crops.  These  indude: — ChUo 
jA(^€Kldlu8  (rice  stalk-borer)^  Diatr<iea  saccharalis  (sugar-cane  borer), 
j9.  zeacoleUa  (com  stalk-borer),  Crambus  caUginosdluSf  C.  zeeUtM,  and 
C.  hUedeWas  (com  and  tobacco  webworms),  C.  hortueUus  (cranberry 
mrdler),  C.  nrntabUu  (striped  webworm),  (7.  teterrellua  (bluegrass  worm), 
V.  vtdgivagellus  and  C  trisedus.  Breeding  experiments  on  variouB 
species  were  begun  in  the  autumn  of  1914.  Most  of  the  larvae  made 
snelters  of  silk  and  grass,  but  could  be  easily  driven  from  these  for 
purposes  of  examination.  A  number  of  species  were  reared  from  egg 
to  adult  stage.  The  newly-hatched  larvae  of  C.  caliginoseUus,  C.  zeethi^, 
C.  ItUeoleUiM,  C.  degans,  V.  albodavellua  and  C,  la^AeaieUua  apparently 
required  some  special  condition,  since  they  refused  to  feed  on  any 
material  supplied,  whereas  older  larvae  taken  in  the  field  and  placed 
in  the  rearing  boxes  fed  readily  on  maize.  The  newly-hatched  larvae 
of  AcfdUyphus  (Anajihora)  popeanelltu  fed  on  partially  decayed  leaves, 
but  later  on  preferred  fresh  food.  Some  species,  including  C.  mutabUis, 
C.  teterrelliM,  C.  ptuefedeUua  and  C.  trisectas,  remained  active  as  long 
as  the  weather  was  favourable,  and  pupated  when  mature,  there  being 
several  generations  during  the  year.  Others,  such  as  C.  hcftuellus^ 
C.  vidgivageUiUt  C.  ruricdelius  and  probably  C  laqueateUus,  had  one 
generation,  the  full-grown  larvae  remaining  in  the  pupal  cell  some 
months  before  j^upating.  In  the  discussion  foUowinc  the  pap^,  it 
was  stated  that  injury  by  certain  species  had  occurred  in  New  York, 
Ohio  and  Iowa.  In  Ohio,  the  larvae  of  C.  trisedus  were  best 
controlled  by  the  use  of  tobacco  dust.  In  Iowa,  a  difference  of  ten 
dajrs  in  ploughing  determined  whether  maize  grown  on  previously 
infested  grass  land  was  destroyed  or  not. 
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Sayes  (W.  p.).  a  Study  of  the  Lite-History  of  the  Maize  BiU-Bug.— 
Jl.  Econ.  Entom,,  Concord,  ix,  no.  1,  February  1916,  pp.  120-130, 
1  fig.,  3  plates. 

The  weevil,  Sphenaphorus  maidis,  Chittn.,  has  been  recorded  from 
Alabama,  Greorgia,  South  Carolina,  Texas,  Michigan,  Oklahoma, 
Arkansas  and  Kansas.  The  most  serious  damage  to  maize  occurs  in 
low-lying  situations  with  heavy  soils.  Means  of  dispersal  are  floods, 
•driftwood  and  probably  movements  of  agricultural  supplies.  Sugar- 
<»ne,  sorghum,  sweet  com  and  feterita,  in  addition  to  maize,  serve  as 
iood-plants.  Transformation  from  the  pupal  to  the  adult  state  occurs 
in  the  autumn ;  some  of  the  adults  may  emerge  from  the  pupal  cases 
and  hibernate  in  the  soil,  but  the  majority  remain  in  the  cells  con- 
-structed  in  the  maize  stalks  until  the  following  April.  In  1914,  pairing 
&st  occurred  on  10th  May  and  eggs  were  deposited  14  days  later. 
Adults  usually  die  at  the  end  of  the  egg-laying  period,  that  is,  between 
the  end  of  June  and  the  beginning  of  August,  but  may  survive  until 
late  autumn.  Eggs  are  usiially  deposited  in  the  sheath  surrounding 
the  stalk,  either  al^ve  or  below  the  surface  of  the  soil ;  there  is  usually 
one  egg  in  each  cavity.  Moisture,  furnished  by  the  plant  tissues,  is 
required  for  hatching.  The  average  length  of  tiie  larval  stage  passed 
in  a  burrow  in  the  stalk  of  maize  was  about  43  dayB  in  1915.  Pupation 
takes  place  in  cells  formed  in  or  near  the  tap-root ;  the  average  length 
of  this  stage  in  1914  was  about  11  days  and  in  1916  about  14  days. 
The  naturfd  enemies  of  8.  maidis  are  an  unidentified  Dipterous  parasite 
of  the  egg  and  various  predaceous  insects,  such  as  the  adults  and  larvae 
of  Garabid  beetles ;  the  ants,  Monatnorium  pharaanis,  L.,  and  SolenapHS 
mdesta,  Say,  attacking  the  larvae;  Elaterid  larvae,  Lasius  niger 
omericana,  Emery  (com  field  ant),  M.  pharaama  and  8.  mole^, 
attacking  the  pupa;  adult  Carabids  and  8.  moleata,  attacking  the 
adult.  The  most  satis&ictory  control  measure  is  to  practice  rotation 
of  crops ;  in  southern  Kansas  infested  fields  are  sown  with  lucerne 
for  several  years.  Swamp  grass  in  and  around  infested  areas,  as  well 
as  self-sown  maize  or  sorghum  should  be  destroyed. 

In  the  discussion  following  the  paper,  Mr.  Z.  P.  Metcalf  stated  that 
in  North  Carolina  there  is  an  autumn  flight  of  the  adults  of  an  allied 
species,  8.  caUosus,  Oliv. 


SoHOBNE  (W.  J.).  The  Beonomie  Status  of  the  Seed-Corn  Maggot 
(Pegomyiafusciceps,  Zett.)* — Jl*  Boon.  EfUom.f  Concord^  ix,  no.  1, 
February  1916,  pp.  131-133. 

CJiortophUa  (Pegomyia)  fusciceps  has  hitherto  been  believed  to  be 
injurious  to  sprouting  beans  and  peas,  seed  potatoes  and  the  roots  of 
cabbaees  and  onions.  Specimens  of  this  insect  appear  in  all  collections 
of  C.  brtusicae  and  are  numerous  in  sweepings  of  pea-fields  and  wild 
mustard.  For  several  years  the  examination  of  fidds  of  peas,  beans, 
and  potatoes  has  been  carried  out  in  New  York,  in  order  to  determine, 
if  possible,  the  actual  extent  of  the  damage  caused  by  this  species. 
Very  few  infested  plants  were  found.  In  1911,  material  for  breeding 
experiments  was  obtained  from  the  remains  of  the  crop  of  a  cabbage 
field.  Many  of  the  heads  were  infested  with  larvae  at  the  points  at 
which  new  sprouts  had  arisen.    Some  of  the  decayed  parts  contained 
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larvae  of  C.fusdcepSy  while  undecayed  heads  were  more  or  less  infested 
with  (7.  brassicae.  These  facts  suggested  that  Cfusciceps  is  a  secondary 
cabbage  pest,  attacking  plants  only  after  decay  has  set  in,  possibly  as. 
the  result  of  injury  by  C.  brassicae.  Certain  observers,  however, 
believe  that  (7.  fusdceps  is  a  primary  pest  of  growing  crops ;  Fletcher 
states  that  maize  sown  during  a  cold,  wet  period  is  very  liable  to  be 
injured.  In  the  discussion  which  followed,  other  evidence  was  given 
of  the  primary  importance  of  the  insect.  In  Michigan  and  in  Canada 
this  fly  is  very  injurious  to  young  bean  plants.  In  south  Idaho,  in 
1914,  large  areas  of  beans  were  completely  destroyed,  while  potatoes 
following  a  wheat  crop  of  the  previous  year  were  seriously  damaged. 
In  Wisconsin  it  was  found  hibernating  in  the  pupal  stage  in  onions- 
and  was  bred  from  both  cabbage  and  onion.  In  Kansas,  serious  cases 
of  infestation  were  recorded  on  maize  which  followed  wheat. 

ScHOENE  (W.  J.).  Notes  on  the  Biology  of  Pegomyia  brassicae,  BouehA. 
Jl.  Econ.  Entom,,  Concord,  ix,  no.  1,  February  1916,  pp.  136-139; 

The  spring  brood  of  adults  of  Chortophila  (Pegomyia)  brassicae,  Bch., 
which  emerges  from  over-wintering  pupae,  appears  first  in  western 
New  York  between  1st  and  16th  May.  Emergence  continues  for 
about  five  weeks.  The  date  of  the  first  appearance  may  be  influenced 
by  the  character  of  the  soil,  depth  of  ploughing  and  slope  of  the  land. 
Adults  maturing  in  the  siunmer  emerge  very  irregularly,  on  account 
of  the  varying  retardation  of  the  developmental  stages  by  conditions- 
of  temperature.  Experiments  showed  that  between  56**  F.  and  78**  F. 
there  was  practically  no  delay  in  the  transformation  of  the  pupae ; 
when  a  high  temperature  was  maintained,  a  few  completed  development 
in  a  few  days  less  than  the  average  period,  while  the  rest  remained 
quiescent.  When  these  retarded  individuals  were  kept  at  a  low 
temperature,  only  a  few  .  emerged,  and  many  died.  A  similar 
retardation  of  the  development  of  the  larvae  and  pupae  of  the 
Hessian  fly  [Mayetiola  destructor]  is  caused  by  high  temperature 
or  severe  drought.  The  number  of  broods  which  occur  annually  is 
directly  connected  with  delay  in  development.  In  western  New  York 
there  were  three  effective  broods  in  1909,  while  in  1911  only  one  brood 
was  of  any  importance. 

Dean  (G.  A.).  The  Hessian  Fly  Train.— JZ.  Econ.  Eniom.,  Concordp 
ix,  no.  1,  February  1916,  pp.  139-141,  1  plate. 

This  paper  describes  the  special  arrangements  made  by  the  Kansas 
Agricultural  College  for  the  purpose  of  delivering  lectures  on  the  habits, 
etc.,  of  the  Hessian  fly  [Mayetiola  destructor]  throughout  the  infested 
regions  of  Kansas. 

GossARD  (H.  A.).  County  Codperation  to  reduee  Hessian  Fly  Injury* 
-rJl  Econ.  Eniom.y  Concord,  ix,  no.  1,  February  1916^ 
pp.  142-145. 

During  the  autumn  of  1915  efforts  were  made  in  Miami  County, 
Ohio,  to  secure  the  co5peration  of  farmers  in  fixing  a  date  for  the 
sowing  of  wheat,  in  order  to  reduce  as  far  as  possible  the  injury  by  the 
Hessian  fly  [Mayetiola  destructor].    This  was  effected  by  inviting  the 
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personal  experience  of  farmers  in  this  connection,  by  the  organisation 
of  meetings  and  the  publication  of  the  reports  of  these,  and  by  the 
activity  of  the  State  Entomologist,  the  County  Agent  and  their 
assistants.  A  breeding  cage  was  established  and  an  egg-laying  record 
kept  at  the  Experimental  Farm.  Sowing  was  carried  out  between 
1st  and  20th  October,  when  conditions  in  the  breeding  cages  showed 
that  the  period  of  maTrimiini  egg  production  was  over.  The  presence 
of  numerous  puparia,  developed  in  self-sown  wheat  in  clover  fields, 
will  prevent  the  crop  from  being  entirely  free  from  fly.  Similarly, 
codperative  sowing  in  Ohio  can  only  be  partly  successful  in  dry 
years,  because  of  the  flies  issuing  at  irregular  intervals  from  the  stubble 
fields  which  have  been  sown  with  clover  and  cannot  be  ploughed  under. 

MoCoNNELL  (W.  B.).  Summary  of  Faets  about  the  Introduction  of 
Pleurotropis  epigcnus^  Walk. — Jl.  Econ.  Entom.^  Concord^  ix, 
no.  1,  February  1916,  pp.  146-147. 

The  Chalcid,  Pleurotrapis  epyonits,  Walk.,  a  parasite  of  the  Hessian 
fly  [Mayetiola  destrudar]  was  introduced  into  America  from  England 
in  1891.  Unsuccessful  attempts  to  breed  and  liberate  the  insect  were 
made  until  1895,  after  which  date  no  further  records  appear  to  have 
been  made.  Breeding  experiments  were  resumed  in  1915  at  Hagers- 
town  under  the  direction  of  the  author,  nineteen  specimens  being  reared. 
Adults  emerged  in  cages  from  April  to  June  and  from  September  to 
December ;  oviposition  was  not  observed.  In  England  this  species 
may  become  abundant  during  an  outbreak  of  the  host  and  seems  able 
to  maintain  itself  during  the  mtervening  periods. 

Chapman  (J.  W.)  &  Glaser  (B.  W.).  Further  Studies  on  WUt  of 
Gipsy  Moth  Caterpillars.  A/{.  Econ.  Entom.,  Concord,  ix,  no.  1, 
February  1916,  pp.  149-169,  19  tables. 

'  The  investigations  described  in  this  paper  form  a  continuation  of 
those  carried  out  during  1913  and  1914  [see  this  Review,  Ser.  A,  iii, 
p.  356].  The  chance  method  of  obtaining  healthy  experimental 
material  is  entirely  useless ;  a  stock  of  caterpillars  can  be  produced 
by  selection  in  which  spontaneous  wilt  mortality  is  reduced  to  a 
minimum.  Wilt  is  shown  to  be  a  true  infectious  diisease.  The  period 
between  inoculation  by  feeding  and  death  varied  from  13  to  29  days. 
Wilt  seems  to  be  transmitted  from  one  generation  to  the  next  through 
the  egg.  Certain  individuals  among  the  larvae  seem  to  be  immune. 
A  new  disease  appeared  in  the  late  stages  of  larvae  reared  from 
foreign  eggs,  diSermg  clinically  and  microscopically  from  wilt.  A 
saccharomycete  and  a  micrococcus  were  isolated  from  cases  of  this 
disease.  The  sacbrood  disease  of  bees  is  not  identical  with  wilt,  since 
polyhedral  bodies  have  never  been  found  in  infected  insects. 

Wellhousb  (W.).  Results  of  Experiments  on  the  Use  of  Cyanide  of 
Potassium  as  an  Insecticide.— J2.  Econ.  Entom.,  Concord,  ix,  no.  1, 
February  1916,  pp.  169-171,  1  plate. 

Experiments  to  determine  the  effect  of  potassium  cyanide  on  plant 
tissues  and  scale-insects  were  carried  out  in  Kansas  in  1915.  Green- 
house plants  infested  with  mealy  bugs  were  treated  with  the  compound, 
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from  0*5  to  3  milligrams  being  placed  in  an  incision  made  in  the  stem 
and  the  aperture  closed  with  parafiSn.  The  tissues  around  the 
hole  began  to  turn  brown  in  two  or  three  hours,  and  two  days  later 
the  stem  was  shrunken  and  bent  at  this  point.  No  injurious  effects 
on  the  mealy  bugs  could  be  noted.  Various  trees  infested  with  boring 
insects  were  then  treated.  From  1  to  10  grams  of  potassium  cyanide 
were  placed  in  holes  about  f  or  ^  inch  in  depth,  and  the  apertures  closed. 
Examination  at  different  dates  showed  the  wood  to  be  blackened  above 
and  below  the  point  of  treatment,  while  a  number  of  living  borers  were 
found  in  elm  and  plum  within  a  few  inches  of  the  place  of  insertion  of 
the  cyanide.    The  foliage  became  a  darker  green  after  treatment. 


Howard  (L.  0.).  On  the  Hawaiian  Woric  in  introducing  benefleial 
Insects. — Jl.  Econ.  Entom.,  Concordy  ix,  no.  1,  February  1916, 
pp.  172-179. 

This  paper  reviews  the  work  which  has  been  done  in  Hawaii,  with 
regard  to  the  introduction  into  that  country  of  beneficial  parasites 
especially  those  of  PerkinsieUa  sctccharidda^  Earkaldy  (sugar-cane 
leaf-hopper),  Khabdocnemis  obscurus  (sugar-cane  borer),  and  CeraUtis 
cajyilata  (Mediterranean  fruit  fly). 


Howard  (L.  0.).     Further  Notes  on  ProspalteUa  berlesei,  How.— 
Jl.  Econ.  EnUm.,  Concord,  ix,  no.  1,  February  1916,  pp.  179-181. 

ProspdUeUa  berlesei,  How.,  a  parasite  of  Atdacas^  peniagona,  has 
been  introduced  from  Italy  and  the  United  States  mto  Uruguay  and 
Argentina,  and  from  the  United  States  into  Peru  and  Chile.  Unlike 
its  allies,  this  parasite  seems  to  be  specifically  connected  with 
A.  penUtgonay  and  the  opinion  is  expressed  that  it  is  probably  of  oriental 
origin,  though  first  discovered  in  Italy. 


Pabker  (J.  B.).  The  Western  Wheat  Aphis  {Bmchycolus  trUici,  OilL). 
— JL  Econ.  Entom.f  Concordy  ix,  no.  1,  February  1916, 
pp.  182-187, 1  plate. 

BrcuJiycoius  tritid  has  rapidly  increased  in  numbers  in  some  districts 
of  Montana  during  the  past  few  years  and  has  become  one  of  the  most 
important  pests  of  winter  wheat.  Leaves  of  infested  plants  appear 
white  and  fleshy  in  late  autumn  and  early  spring.  HeavUy  infested 
plants  usually  die  before  the  following  summer,  while  those  less 
seriously  attacked  produce  a  twisted,  central  stem,  bearing  curled 
leaves  and  a  deformed  head  which  usually  does  not  produce  seed. 
Agropyron  occidentdle,  Scribn.  (blue  jomt  grass)  growing  near 
isiested  wheat  fields  is  usually  severely  mjured.  This  grass  may  be 
the  native  host  plant,  but  the  Aphid  has  not  been  found  upon  it  when 
growing  at  some  distance  from  infested  grain-  Barley  may  also  be 
attack^,  as  well  as  Bromus  secdUmu,  L.,  Stipa  comata,  F.  ancl  B.,  and 
Phleum  praiense,  L.,  when  growing  near  wheat. 

The  winter  is  passed  in  the  egg-stage  upon  autumn-sown  wheat, 
self-sown  wheat,  and  grasses.    The  stem-mothers,  hatching  early  in 
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April,  produce  young  iu  about  two  weeks.  Winged  migrants  are 
abundant  by  15th  June,  continue  to  increase  until  Ist  July,  then 
decrease  and  finally  disappear  by  15th  August.  The  migrants  settle 
on  small  self-grown  grain  or  grass  plants,  where  they  feed  until  the 
new  crop  of  autumn  wheat  is  sufficiently  developed.  Sexual  forms 
appear  about  15th  October,  and  egg-laying  continues  until  late  in 
November.  The  most  efficient  method  of  control  is  the  clean  ctilti- 
vation  of  summer-fallowed  wheat  land.  In  Montana  it  is  usual  to 
plough  such  land  in  spring  and  to  follow  ploughing  by  a  number  of 
diskings  to  destroy  vegetation.  Frequent  dislangs  are  not  desirable 
in  the  most  hea^oly  infested  districts  of  Montana,  because  of  the 
pulverisation  of  the  soil  and  subsequent  drifting.  A  hand  hoe  is  used 
by  some  growers  to  destroy  plants  which  have  escaped  the  first  diskings. 
I^te  ploughing  is  recommended  in  districts  where  the  Aphid  is 
abundant.  Injury  is  also  reduced  by  allowing  sheep  to  graze  over 
summer-faflowed  land.  Infested  fields  may  be  sown  with  oats,  a  crop 
which  is  never  attacked  by  this  Aphid. 


MoCray  (A.  H.).  Some  Difficulties  in  Gross  Diagnosis  of  the  Infectious 
Brood  Diseases  of  Bees. — JZ.  Econ.  Entom.,  Concord,  ix,  no.  1, 
February  1916,  pp.  192-196. 

The  diagnosis  of  brood  diseases  in  bees  is  based  almost  exclusively 
on  the  examination  of  dead  larvae.  The  appearances  resulting  from 
each  of  the  three  known  infectious  broo/^iseases  may  vai^  con- 
siderably  in  different  cases;  hence  rough  diagnosis  is  sometimes 
impossible  and  must  be  supplemented  by  microscopical  examination. 
Odour  is  of  value  only  in  American  f  oulbrood,  and  then  in  certain  cases 
may  be  slight  or  even  absent.  Colouration  is  not  constant  in  either 
American  or  European  foulbrood ;  where  young  larvae  are  affected, 
the  colour  of  the  American  type  is  closely  similar  to  that  of  the  European 
form.  The  consistency  of  the  broken  down  larval  mass  is  one  of  the 
most  constant  factors,  but  this  also  is  subject  to  variations.  The 
scales  of  affected  larvae  are  so  characteristic  in  the  case  of  American 
foulbrood  that  a  positive  diagnosis  of  the  disease  in  this  stage  can 
almost  invariably  be  made ;  this,  however,  is  not  possible  in  the  case 
of  the  European  foulbrood.  Sacbrood  should  be  readily  diagnosed 
from  the  distended  condition  and  watery  content  of  the  larva. 


PBTTrr  (M.).    Outline  of  Apiary  Inspection  in  Ontario.— JZ.   Econ. 
Enlom.,  Concord,  ix,  no.  1,  February  1916,  pp.  196-199. 

Beekeepers  are  required  to  report  the  existence  of  foulbrood  to  the 
Minister  of  Agriculture.  Inspection  begins  about  24th  May  and  is 
continued  as  long  as  possible.  With  American  foulbrood,  the  district 
is  worked  over  thoroughly,  but  with  European  foulbrood,  the  ground 
is  seldom  covered  a  second  time.  In  June  1915  visits  were  made  to 
391  apiaries  in  the  European  foulbrood  districts,  and  in  these  1,387 
out  of  5,367  colonies  were  diseased.  In  the  American  foulbrood  districts 
921  out  of  10,825  colonies  were  affected. 
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Sandebs  (J.  6 ).  A  Model  State  Horticultural  Inspeetloii  Law.— 
Jl.  Econ.  Entom.y  Concord,  ix,  no.  1,  February  1916,  pp.  206-211 

In  this  paper  a  further  appeal  is  made  for  greater  uniformity  in  the 
legislation  of  the  various  States  for  regulating  the  inspection  and 
transportation  of  nursery  stock  and  horticultural  inspection  generally. 
The.draft  of  a  bill  providing  for  such  inspection  is  given. 

Weiss  (H.  B.).  Foreign  Pests  reeently  estaUislied  in  New  Jersey.— 
Jl.  Econ.  EnUm.y  Concord,  ix,  no.  1,  February  1916,  pp.  212-216. 

The  following  is  a  list  of  insects  introduced  in  New  Jersey,  mainly 
on  nursery  stock,  during  the  past  two  years : — 

Lepidoptera.  From  Beldum:  GracUaria  zachrysa,  Meyr.,  on 
azaleas.  From  Holland:  lShy€U>ionia  (Evetria)  btidiana,  SchiS., 
on  pines. 

(hthoptera.  From  Holland  or  Belgium :  GryUotalpa  gryUotalfa,  L 
(European  mole  cricket),  in  soil  around  the  roots  of  plants. 

Goleoptera.  Otiorrhynchus  sulcatus,  F.,  on  rhodendrons ;  Agriks 
viridis,  L.  var.  fagi,  Batz.,  on  roses ;  MyehphUus  piniperda,  L.,  on 
Scotch  pine ;  Plagiodera  versicolor,  Laich.,  on  poplar  and  willow. 
From  Central  America  or  the  State  of  Colombia :  Euoactophagus 
grc^hipterua,  Champ.,  in  orchids. 

Diptera.  From  Holland:  Phytomyza  aquifoUi,  Gour.,  on  holly, 
Merodon  equestris,  L.,  in  bulbs,  and  Monarthropaljms  frtm.  Lab.,  on 
bo3cwood. 

Bhynchota.  From  Japan  :  AnUmina  crawi,  Ckll.  (cottony  bamboo 
scale),  on  bamboo;  Leucaspis  bambmae,  Euw.,  on  bamboo; 
Aspidiotfis  tsugae,  MarL,  on  tfapanese  hemlock;  and  Pseudocoocus 
kraunhiae,  Euw.,  on  Taocus  cuspidata  brevifolia.  From  Brazil  and 
Venezuela  :  Targionia  biformis,  Ckll.,  on  orchids.  From  Guatemala : 
Chrysomphalus  perseae,  Comst.,  on  orchids.  From  the  Philippines: 
C.  rossi,  Mask.,  on  orchids.  From  Belgium  :  Aleurodes  sp.,  on  azaleas. 
From  Japan,  the  Tingitid,  Stephanitis  azaUae,  Horv.,  on  azaleas. 

Sasscbr  (E.  B.).  Important  Foreign  Inseet  Pests  coUeeted  on  Imported 
Nursery  Stock  in  1915.— JL  Econ.  Eniom.,  Concord,  ix,  no.  1, 
February  1916,  pp.  216-219. 

The  following  insects  were  collected  on  imported  nursery  stock 
during  1915 : — 

From  Holland :  Lymantria  {Porthetria)  dispar,  L.  (gpsy  moth),  on 
blue  spruce ;  Ehyadonia  {Evetria)  buoliana,  Schiff .  (Eiux>pean  jmie- 
shoot  moth),  on  Pinua  mughus  and  P.  mofUana ;  R.  (E.)  resineUa,  on 
P.  mtightia;  Orgyia  (Notolophua)  antiqua,  L.  (vapourer  moth),  on 
various  stock;  cocoons  of  an  undetermined  sawfly  on  spruce; 
Pseudaonidia  paeoniae,  CklL,  on  azalea.  From  France:  Euptociii 
chrysorrhoea,  L.  (brown-tail  moth) ;  0.  atUigua,  L. ;  Apaida 
auricoma,  F. ;  Emphytus  cinctua,  L.,  on  roses ;  Epidiaspis  pwioola, 
Del.  6.  (European  pear  scale),  on  pear  seedlings.  From  England  and 
Denmark :  0.  antiqua,  L.,  on  various  stock.  From  Peru :  A  weevil, 
Tripopremnon  sp.,  in  potatoes.  From  Colombia  :  TenJthrecoris  bicolor, 
Scott,  on  orchids.  From  Venezuela:  T.  bicolor,  Chrysomphalus  peneae, 
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-Oomst.,  and  Targionia  hiformis,  Ckll.,  on  orchids.  From  the  Philippine 
Islands:  Co9mowAiie8{Sjihenovlu)r^^ 

borgi,  Boh.  (Cdtand/ra  remota,  Sharp),  on  bananas ;  Pseudeumtdia  arttcu- 
Jaius^  Mors.,  and  Parlataria  ziziphua^  Lucas,  on  citrus  cuttings.  From 
Brazil :  Aonidia  sp.,  on  Myrciaria  edniis ;  T.  biformis  on  orchids. 
From  British  Honduras :  Aspidiotus  jpalmae,  Morg.  and  Ckll.,  and 
PinnaspU  buxi,  Bch.,  on  coconut.  From  Japan :  Pseudaanidia 
^paeonxae^  on  azalea ;  Chiofuupis  wistariae^  Cooley,  on  wistaria ; 
Lepidosaphes  newsteadiy  Sulc,  on  Sciadopitys  vertunliata;  LefMxupis 
harnbmae  on  bamboo ;  ParUxUnia  theae,  CklL,  on  maple  and  Psemo* 
■coccus  azaleaey  Tins.,  on  azalea.  From  Java :  Chionaspia  tegalensis, 
Zehnt.,  on  sugar-cane.  From  China :  Phenacaspis  eugeniae,  Mask., 
on  ornamental  plants. 

Several  insects,  including  Forfictda  auriculariay  L.  (European  earwig), 
GryUotalpa  gryUotalpa,  L.  (European  mole-cricket),  and  larvae  of 
Lachnosterna  and  Materids,  have  been  introduced  in  the  soil  around 
the  roots  of  azaleas,  rhododendrons,  etc.  The  question  therefore 
arises  as  to  whether  such  stock  can  be  forwarded  without  soil  round 
the  roots,  or  if  not,  whether  the  soil  pests  can  be  eliminated  at  the  port 
of  entry  by  fumigation  in  a  partial  vacuum  with  hydrocyanic  acid  gas. 


Sassceb  (E.  B.).  Inspeetion  FaelUties  in  the  District  of  ColumUa.— 
Jl  Boon.  Entom.,  Cancordy  ix,  no.  1,  February  1916,  pp.  219-223, 
3  plates. 

Arrangements  for  the  inspection  of  nursery  stock  imported  into  the 
District  of  Columbia  have  been  rendered  more  effective  by  the  recent 
installation  of  new  equipment.  A  description  is  given  of  the  method 
of  inspection,  the  new  inspection  house  and  the  apparatus  used  for 
fumigating  plants,  etc. 


O'Btrnb  (F.  M.).    Nursery  Inspeetion  in  Florida.— J2.  Boon.  EnUm.y 
Concord,  ix,  no.  1,  February  1916,  pp.  224-226. 

The  system  of  nursery  inspection  in  Florida  aims  at  obtaining  an 
accurate  record  of  the  movement  of  all  nursery  stock  imported  into 
or  eicported  from  the  State.  Should  a  new  disease  or  msect  pest 
appear  in  any  locality,  the  point  of  origin  of  the  stock  can  thus  be 
traced.  The  disinfection  of  the  clothes  and  implements  used  by 
inspectors  is  strictly  carried  out. 


Shaw  (N.  E.).     The  Ohio  Inspeetion  System.— j;.  Econ.  Entom., 
Concord,  ix,  no.  1,  February  1916,  pp.  227-231. 

The  Ohio  Inspection  Law  provides  for  the  annual  inspection  of 
nurseries,  with  additional  inspections  if  required.  Stocks  showing 
infestation  by  San  Jos6  scale  [Aspidiotus  pemiciosus]  are  destroyed 
by  burning,  subject  to  the  consent  of  the  owner.  Should  the  latter 
object,  he  is  allowed  to  apply  such  treatment  as  may  be  ordered. 
Summer  treatment  of  nursery  blocks  is  not  recommended,  except  in 
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extreme  cases.  In  cases  of  slight  infestation,  the  removal  of  trees  and 
the  fumigating  system  are  used.  An  extensive  campaign  is  being 
carried  out  against  this  pest  which  is  well-established  over  about  three- 
quarters  of  the  State. 


Allen  (H.  W.).  Notes  on  the  Relation  of  Insects  to  the  Spread  of 
the  Wlit  Disease. — Jl.  Econ.  Entom.y  Concord,  ix,  no.  1,  February 
1916,  pp.  233-235. 

Preliminary  experiments  on  the  carriage  of  polyhedra  of  wilt  disease 
by  insects  were  performed  during  1915  at  Lunenburg,  Mass.  The 
following  insects  were  collected  while  feeding  on,  or  in  contact  with, 
larvae  and  pupae  of  the  ^psy  moth  [Lymantria  dispar]  which  had  died 
of  wilt : — Sarcophagid  flies,  Cdlosoma  sycophanta^  adult  Elaterids  and 
Coccinellids,  an  unknown  Hemipteron,  and  red  mites.  Sarcophagid 
flies  were  especially  abundant,  and  they  and  the  other  insects  mentioned 
were  found  to  carry  polyhedra  on  the  feet  and  mouth-parts.  This 
suggests  that  insects  found  in  association  with  the  disease,  and  which 
carry  polyhedra  after  contact  with  it,  may  assist  in  spreading  the 
infection. 


CooKEBELL  (T.  D.  A.).  Two  Now  Monophlebine  Coccidae  from  the 
Philippine  Islands.  —  Jl.  Econ.  Entom.y  Concord,  ix»  no.  1, 
February  1916,  pp.  235-236. 

The  new  species  described  are  i-^IAaveia  benguetensis  and  DrosoiAa 
palavcmica. 


6bassi(B.).  Diana  malattia  infettiva  della  Diaspis perUagona,T9Xg. 
[On  an  infectious  disease  of  Auhcaspia  pentagona,  Targ.]— 
Separate  from  BoU.  Infortnazioni  Seriche,  ii,  no.  19,  1915,  6  pp. 

In  order  to  determine  precisely  the  efficiency  of  ProspcdteUa  berlesei 
in  controlling  Auhcaspis  pentagona  it  is  necessary  to  distinguish  its 
action  from  that  of  an  infectious  epidemic  disease  which  attacks  the 
scale  very  activelv  and  is  far  more  destructive  than  ProspaUeUa  [see 
this  Review,  Ser.  A,  iv,  p.  15].  Cases  are  instanced  where  60  per  cent 
of  the  Coccids  were  killed  by  the  infection.  The  infected  adult  scales 
are  less  markedly  red  than  those  parasitised  by  the  Hymenopteron, 
and  are  swollen  and  soft,  as  if  filled  with  liquid ;  they  never  contain 
eggs.  Individuals  killed  by  the  disease  are  very  dark  in  colour,  like 
those  which  have  died  a  natural  death,  but  difier  from  them  in  beinf 
longer  than  wide  and  flattened  out.  At  present  nothing  can  be  said 
as  to  the  possibility  of  artificially  transmitting  this  infection.  In 
combating  A.  pentagona,  P.  berlesei  is  certainly  slower  than  Ncvm 
cardinalie  against  Icerya  pu/rdum,  but  it  is  assisted  by  this  disease. 
While  the  diffusion  of  ProspaUeUa  should  be  furthered,  efforts  should 
also  be  made  to  develop  tne  disease  in  localities  where  it  does  not 
manifest  itself  spontaneously,  while  other  enemies,  especially  predaceous 
Coccinellids  such  as  C.  bipustuJatiis  and  Rkyzobius  hplmUaey  should 
be  given  all  possible  assistance. 
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BoNDAR  (6.).  Insectos  damninhos  &  agricultura.  Fasciculo  iii — 
Pragas  das  Laranjeiras  e  outras  Auranciaeeas.  [Insects  injurious 
to  agriculture.  Part  iii — ^Pests  of  orange  trees  and  other  Auran- 
tiaceae.]-^.  Patdo  (BrazU),  1915,  47  pp.,  27  figs.  [Received 
27th  March  1916.] 

The  information  here  given  regarding  the  citrus  borers,  the 
Ijongicoms,  Acrocinus  accentifefy  01.,  and  Difloschema  rotundicoUe, 
Serv.,  and  the  weevil,  Cratosomus  reidiy  Kirby,  is  practically  the  same 
as  that  in  a  previous  paper  [see  this  Review,  Ser.  A,  ii,  p.  173].  Besides 
beetle-borers,  the  caterpillar  of  an  undetermined  butterfly  was,  on 
one  occasion,  observed  mining  the  branch  of  a  yoimg  orange  tree,  in 
which  it  made  a  somewhat  spiral  gallery.  In  li^rch  and  April 
apparently  ripe  oranges  were  found  on  the  ground,  infested  by  the 
caterpillar  of  Tortrix  cUrana,  Fern,  (orange  tortrix),  here  observed 
for  the  first  time,  though  it  is  well-known  in  California.  A  minute  hole 
is  made  in  the  fruit,  usually  in  the  lower  portion,  and  the  insect  enters, 
its  presence  being  revealed  by  the  expelled  excreta  which  cover  the 
orifice.  The  caterpillar  grows  and  bores  into  the  orange,  which  ripens 
and  falls.  In  most  cases  the  caterpillar  carries  the  spores  of  the  fungus, 
Aspergillus  peniciUium,  with  which  it  infects  the  fruit.  When  full- 
grown,  the  caterpillars  pupate  among  dried  leaves  in  cavities  of  the 
trunk ;  the  moth  emerges  in  three  weeks.  The  collection  and  des- 
truction by  burying  of  all  infested  fruit,  whether  lying  on  the  ground  or 
on  the  tree,  is  the  best  method  of  control.  The  caterpillar  of  PapUto 
td(ieus,  F.,  also  feeds  on  the  leaves  of  citrus  plants.  When  the  cater- 
pillars are  young,  kerosene-soap  emulsion  gives  good  results ;  when  they 
are  larger,  they  may  easily  be  collected  by  hand.  Some  Limacodids 
which  mjure  citrus  trees  are  abundant  in  orchards.  One  species  of 
the  genus  Eurida  is  recorded  as  attacking  oranges. 

Of  the  169  species  of  Coccids  recorded  in  Brazil,  22  were  observed 
on  Aurantiaceae.  Those  most  frequently  noticed  were: — Hemir 
chionaspis  aspidistrae,  Sign.,  Chrysomphcdus  (Aspidiotus)  cumiduniy 
L.,  and  Lepidosaphes  beckit,  Newm.  (MytUaspis  citricolay  Pack.). 
Less  common  species  were : — Hotoardia  bidaviSy  Comst.,  Chionaspis 
citriy  Comst.,  Hemichionaspis  minor ,  Mask.,  Aspidiotus  cydoniae,  Comst., 
A.  rapaXy  Comst.,  Pseudaanidia  trilobittformiSy  Green,  Selenaspidus 
artiadatiis,  Morg.,  Chrysomphcdus  personatus,  Comst.,  C.  scutiformiSy 
Comst.,  C  aurantii.  Mask.,  ParhUoria  proteus,  Curtis,  Ceroplastes 
floridensiSy  Comst.,  Coccus  hesperidum,  L.,  C.  virtdis.  Green,  Saissetia 
hemisphaericay  Targ.,  S,  oleaeyDeni,y  Pseudococcus  citriy  Risso,  Orthezia 
insigniSy  Dougl.,  and  0.  pradongay  Dougl.  The  usual  measures  against 
Coccids  are  advised.    A  bibliography  of  ten  works  closes  this  paper. 


Osservatorio    Aulonomo   di    Fitopatologiay   Tunny    Mthly.    Leaflets, 
nos.  1-12,  January  1915,  48  pp.    [Received  30th  March  1916.] 

These  leaflets  for  1915  are  on  the  same  lines  as  those  for  the  preceding 
year  [see  this  RevieWy  Ser.  A,  iii,  p.  123].  The  following  is  a  brief 
record  of  the  injurious  insects : — Hylesinus  fraxiniy  on  cherry ; 
Aulacaspis  pentagona  on  EuonymuSy  cherry,  mulberry^  poplar  and 
walnut;  Evlecanium  (Leoanium)  persicae  and  Aspidiotus  neriiy  on 
oleander;   Eriosoma   {Schizoneura)   Idnigerumy   Magdalis   ruficomi^ 

(C26S)  Wt.Pl/106.  1.500.  6.16.  B.a^  F.Ltd.     Op.11/8.  A  : 
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JEitcosma  (Tmetocera)   ocellana,   Coams  cossm  and  Zeuzera  fyrina 
{aesctdi)  on  apple  ;  Coradms  undatus  and  Lepidosaphes  ultni  {MyiilMpis 
pamorum)   on  Ihmpyroa  kaki  ("  nespolo ") ;   Euproctis   (Porthem) 
chrysarrhoea,  Tetranewra    ulmi,  and   Tetranychus  tdarius  on  elm; 
-Cnkhocampa     jntyocampa,      and      Dendrolimua    pini     on    pine; 
Lucanu^    cervus,    Aegeria    (Sesia)    asUiformia,   Hyhtrupes   bc^vks, 
JByctiscus   bettilae    (BhynchUes   betuleti),    Aidacasjns  jientagana  and 
Trochilium  apiforme  on  poplar ;   Aulacaspis  {DuMpis)  rosae  on  rosee ; 
"Chionaspis  salids,   Rhabaaphagu  scdiciperda,   Pontania  salim  and 
Lepidosaphes  ulmi  on  willow ;  Ceuihorrhynchus  stddcoUis,  C,  pUm- 
stigma  and  Pieris  brassicae  on  cabbage ;   Agriotes  lineatus  on  maize ; 
Coccus  {Lecanium)  hesperidum  on  ivy ;   Icerya  purchasi  and  Ceroplatk^ 
sinensis,    on     lemon ;     Epidiaspis    (Dia^pis)    pyricolay    Cofitarinia 
pyrivora,  Eriophyes  (Phytoptus)  pyri  and  L.  ulmi  on  pears ;  Adiia 
heraclei  on  celery,  Eulecanium  (Lecanium)  coryli,  Oberea  linearUj 
and  Balaninus  nucum  on  hazel ;  Aspidiotus  hederc^  (nerii)  on  palms ; 
Phheosinus   thujae   on   thuja ;    Crioceris   asparagi   and   Pkiyparw 
(Tnpet4j)  poecUoptera  on  asparagus;   Helops  quisquUius  on  various 
greenstuffs ;    Monarthopalpus  buxi  on  box ;   Hyalopterus  arundinis 
(pruni)  on  peach ;   Acrolepia  assecteUa  on  onion  ;   Polyohrosis  botrana, 
Clysia  ambtgueUa,  Eriophyes  (Phytoptus)  vitis,  Aulacaspis  pentagona^xA 
Eulecanium  (Lecanium)  persicae  on  grape  vines ;  Gryllotalpa  gryUctalpa 
attacking  chrysanthemums ;    MehUmtha  melolontha   on    geranium 
and  dahUa ;    Clmmatobia  brumata  on  lime  trees ;   Cephus  pygmam 
on  wheat ;    Cydia  (Grapholitha)  dorsana  on  peas ;    Cydia  (Carpocapsa) 
splendana  on  walnut ;  LithocoUetis  platani  on  plane ;    Tetranychm 
tetanus  on  Robinia  and  linden ;   Hyponomeuta  padeUus  on  plum ; 
Pegomyia   hyoscyami   (Anthomyia   conformis)    on   beet ;    Heterodero 
radicicola,   Greef.,   on  carrot ;    Chiona^pis  euonymi  on  Euonymus ; 
Hemerophila  (Simaeihis)  nemorana,  Hb.,  on  fig ;  and  S^zera  pyrina  in 
horse-chestnut  and  beech. 

Malenotti  (E.).  Specie  nuove  e  critiche  di  Dlaspitl.  [Notes  on 
Diaspids  and  description  of  two  new  species.] — Separate,  dated 
24th  March  1916,  from  Redia,  Florence,  xi,  no.  2,  pp.  309-320, 
1  plate. 

Adiscodiaspis  tainaricicola,  sp.  n.,  on  Tamarix  sp.  in  Egypt,  and 
Chrysomphalus  calami,  sp.  n.,  on  Calamus  spectahilis  in  Sumatra,  are 
described.  Descriptive  notes  are  given  of  Hemiberlesia  ephedrarum. 
Ldgr.,  on  Ephedra  nebrodensis  and  E,  scoparia  in  Spain  and  Sardinia ; 
H.  trabuti,  March.,  on  E.  nebrodensis  in  Sardinia ;  and  Ejndiaspii 
gennadiosiy  Ldgr.  (Diaspis  gennadii,  Leon.),  from  Athens  on  an 
undetermined  plant. 

Malenotti  (E.).    Diaspiti  raccolti  nella  Somalia  italiana  meridlonaie. 

[Diaspinae  collected  in  South  Italian  Somaliland.] — Separate, 
dated  24th  March  1916,  from  Bedia,  Florence,  xi,  no.  2, 
pp.  321-358,  2  plates. 

This  paper  deals  with  scale-insects  collected  by  the  Stefanini-Padi 
Mission  in  south  Italian  Somaliland  in  1913,  mostly  from  near  the 
mouth  of  the  Juba  River,  and  is  believed  to  be  the  first  attempt  to  deal 
:  vith  the  Coccidae  of  that  region. 
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They  include  : — Aspidtotus  destructor,  Sign.,  on  the  leaves  of  Cocoa 
nucifera  at  Merka,  many  individuals  being  parasitised  by  a 
Chalcid;  a  species  of  Aspidtotus  which  the  author  believes  to 
be  intermediate  between  A,  destructor,  Sign.,  and  A,  transparens,  Green 
[see  this  Review,  Ser.  A,  iii,  p.  548]  on  Xylocarpus  obomtus  ;  A.  cyano- 
phyUi,  Sign.,  on  leaves  of  Manihot  glaziovii ;  A.  orierUalis,  Newst.,  on 
the  firuits  of  Calotropis  procera  and  Solanum  arundo  at  Mogador,  many 
individuals  being  attacked  by  an  undetermined  Chalcid;  Chryson^ 
phalus  rossiy  Mask.  var.  ferandii,  var.  n.,  on  the  leaves  of  Garcinia 
somdlensis;  Chrysomphalus  piceus,  sp.  n.,  abundant  on  Cassine 
schtveinfur^iana  ? ;  Pseudaonidia  quadriareolata,  sp.  n.,  on  the  bark 
of  Acacia  asak,  together  with  Lepidosaphes  somalensis,  sp.  n. ;  Selena-' 
spidus  articulatus,  Morg.,  on  Salvadorapersica  and  Xylocarpus  obovatus  ; 
Hemiberlesia  fissidens,  Ldgr.  var.  constricta  var.  n.,  on  Rhizopbora 
mucronata,  together  with  Chionaspis  psevdo-nivea,  sp.  n.,  on  the  leaves 
of  a  Doum  palm,  Hyphaene  pyrifera ;  Parlatoria  blanchardi,  Targ.,  on 
date  palms  at  Merka  ;  Dinaspis  reticulata,  sp.  n.,  on  Dobera  macalusoiy 
and  on  an  undetermined  plant ;  Diruispis  reticulata,  var.  mifhor  var.  n., 
on  Balanites  somalensis ;  Dinaspis  berlesei,  sp.  n.,  on  ?  Cadaba  sp. ; 
Chionaspis  asambarica,  Ldgr.,  on  Xylocarpus  obovatus ;  Chionaspis 
elongaia,  Green,  on  Cassine  holstii ;  and  Chionaspis  paolii,  sp.  n.,  on 
Mariscus  chaetophyllus. 

The  author  considers  Asjndiotus  translucens,  Ckll.,  to  be  a  svnoDym 
of  A,  destructor,  Sign.,  and  Chrysomphalus  pedroniformis,  Ckll.^  to  be 
synonymous  with  Asp.  orierUalis,  Newst. 

Ballou  (H.  a.).  Insects  in  the  Virgin  Islands. — Agric.  News,  Barbados, 
XV,  no.  361,  26th  February  1916,  pp.  74r-75. 

In  the  Virgin  Islands,  Batocera  rubus,  L.,  which  is  also  known  to 
occur  in  St.  Croix,  St.  Thomas,  and  Tortola,  as  well  as  in  Trinidad, 
India,  Ceylon,  Borneo,  Mauritius,  etc.,  attacks  mango,  avocado, 
papaw,  banana,  Ficus  elastica,  hog-plum,  and  Ochroma  lagopus.  The 
adult  beetles  deposit  eggs  on  or  beneath  the  bark  of  the  host,  and  the 
larvae  either  tunnel  beneath  the  bark  or  bore  into  the  interior.  The 
larvae  also  appear  to  be  able  to  feed  on  decapng  wood.  Those 
found  in  infested  trees  should  be  destroyed  by  probing  or  should  be 
cut  out.  Logs  of  trees  known  to  be  host  plants  may  be  used  as  traps 
for  ovipositing  females,  or  adults  may  be  collected  by  hand. 

Larvae  of  Strategus  titanus  (rhinoceros  beetle)  have  been  a  serious 
pest  of  sugar-cane  in  St.  Croix.  Cotton  flower-buds  contained  an 
unidentified  Cecidomyiid  larva.  In  Antigua,  the  same  insect  causes  the 
buds  to  drop.  Diaprepes  abbreviatus  (root  borer  weevil)  and  Lachnopu 
curvipes  attack  lime  trees,  citrus,  bay  trees,  and  cotton.  The  larvae  of 
a  Noctuid  moth,  probably  Prodenia  latifascia.  Walk,  (commelinae, 
Druce),  also  occurs.  This  species  is  a  common  pest  of  onions  in 
certain  situations  in  the  West  Indies. 

MARCovrrcH  (S.).  The  Red  Rose  Beetle.— 0^  of  State  Entomologist, 
St,  Anthony  Park,  Minn.  Circ.  no.  36,  30th  January  1916,  4  pp., 
6  figs.    [Received  23rd  March  1916.] 

Rhynchites  bicolor,  F.    (red  rose  beetle  or  rose  curculio)  injures 
Japanese  roses  in  early  siunmer  in  Minnesota   by  puncturing  t}i^ , 
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flower  buds  and  stems.  In  the  white  variety,  Rosa  rugosa  alba,  larvae 
were  found  in  a  half-grown  state  within  the  flowers  on  22nd  July. 
Adults  were  first  observed  puncturing  the  buds  on  10th  June;  cm 
28th  June,  eggs  were  found  deposited  within  the  hips  about  1  or  2  mm. 
below  the  surface.  The  eggs  hatch  in  from  six  to  ten  days,  and  die 
larvae  at  once  bore  into  the  seeds.  Egg-la3dng  punctures  can  be 
distinguished  from  feeding  places  in  that  they  are  blacldsh  and  coveied 
over.  Two  or  three  larvae  are  usually  present  in  each  hip,  and  reach 
maturity  about  the  middle  of  September.  They  then  enter  the  soil 
and  pupate  in  the  following  spring. 

Methods  of  control  include  hand-picking  the  infested  hips  early  in 
August,  cultivation  round  the  bushes  in  late  autumn  and  early  spring, 
sprajong  the  adults  with  lead  arsenate,  and  in  the  case  of  22.  rugosa  aXba, 
lland-picking  the  dried  flower-buds  before  Ist  August. 


Leonabd  (M.  D.).  The  Immature  Stages  of  Tropidosteptes  cardindis, 
Uhler  (Capsidae,  Hemlptera).— Psyche,  Boston,  Mass.,  xxiii,  no.l, 
February  1916,  pp.  1-3,  1  plate. 

Adults  of  Tropidosteptes  cardinalis  were  first  observed  on 
the  leaves  of  ash  near  Cornell  Insectary  in  June  1908.  Injury  resulted 
in  the  formation  of  yellow  spots  on  the  foliage  and  in  severe  cases  the 
leaves  became  crumpled  up.  Observations  on  the  immature  stages 
were  made  during  1914  and  1915.  First-stage  nymphs  were  found  on 
23rd  May,  and  fifth-stage  nymphs  on  4th  June.  The  winter  is  passed 
in  the  egg-stage ;  the  eggs  are  probably  inserted  during  late  summer 
into  the  smaller  twigs.  A  description  of  the  nymphal  and  adult  stages 
is  given. 

Weiss  (H.  B.).  The  Coccidae  of  New  Jersey  Greenhouses.— P«ycAe, 
Boston,  Mass.,  xxiii,  no.  1,  February  1916,  pp.  22-24. 

This  list  includes : — Icerya  purchasi,  Mask.,  on  acacia,  orange  and 
lemon ;  Orthezia  insignis,  Dougl.,  on  coleus,  gardenia,  verbena,  citrus, 
chrysanthemum,  tomato,  etc. ;  Pseudococcus  citri,  Risso,  on  coleus, 
citrus,  ferns,  fuschia,  tomato,  geranium,  etc. ;  P.  adonidum  (UmgispinuSi 
Targ.)  on  ferns,  citrus,  palms,  dracaena,  etc. ;  P.  pseudontpae,  Ckll.,  on 
Kentia  and  Cocos;  Ceroplastes  cirripediformis,  Comst.,  on  citrus; 
C.floridensis,  Comst.,  on  citrus  and  oleander ;  Eucalymnalus  tesseHatus, 
Sign.,  on  palms ;  Coccus  hesperidum,  L.,  on  bay  trees,  oleander, 
begonias,  palms,  orchids,  etc. ;  C,  longulus,  Dougl.,  on  citrus,  ficus, 
euphorbia,  and  ferns;  C.  psevdohesperidum,  Ckll.,  on  orchids; 
Saissetia  hemisphaerica,  Targ.,  on  palms,  ferns,  oleander,  orchids, 
citrus,  etc. ;  S,  oleae,  Bern.,  on  camellia  and  citrus ;  Diaspis 
boisduvalii.  Sign.,  on  palms  and  orchids;  D.  homeliae,  Eem.,  on 
pineapple,  latania,  etc. ;  JD.  (Auhcaspis)  zamiae,  Morg.,  on  Cyw 
revoluta ;  Hemichionaspis  aspidistras,  Sign.,  on  ferns,  aspidistra, 
pandanus,  and  orchids ;  Fiorinia  fioriniae,  Targ.,  on  camellia,  pahDS, 
figs,  and  orchids ;  Aspidiotus  britannuMS,  Newst.,  on  bay  trees ; 
A.  cyanophylli.  Sign.,  on  palms,  orchids  and  ficus ;  A.  hederae.  Vail., 
on  orchids,  palms,  cycads,  ivy,  citrus,  etc. ;  A.  rapax,  Comst.,  on  bay 
trees,  palms,  and  camellia;  ChrysomphaUis  aonidum,  L.,  on  palm, 
;f>andanus,  ficus,  citrus,  etc. ;   C.  aurantii.  Mask.,  on  citrus,  palms,  and 
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pandanus ;  C.  didyospenniy  Moig.,  on  palms,  pandanus,  and  latania ; 
C.  perseacy  Comst.,  on  orchids ;  C.  rossi,  Mask.,  on  orchids ;  Targionia 
bifarmis,  Ckll.,  on  oichids ;  Lepidosaphes  beckii^  Newm.,  on  citrus  and 
croton;  2/.  ^Icnm,  Pack.,  on  pahns  and  citrus;  Ischnaspislangirostris, 
Sign.,  on  pahns  and  pandanus;  ParkUoria  pergandiiy  Comst.,  on 
citrus. 

Sterrett  (W.  D.).  The  Ashes :  Their  Characterbtics  and  Management. 
—U.S.  Dept.  Agric,  Washinglm,  D.C,  Bull.  no.  299,  13th 
December  1915,  88  pp.,  16  plates,  1  map,  49  tables.  [Received 
30th  March  1916.] 

This  paper  deals  with  the  cultivation  of  the  ash  on  a  commercial 
scale.  The  insect  pests  of  tins  tree  include: — Lepidosaphes  uhni 
(oyster-shell  scale),  which  is  the  most  serious  pest  of  standing  timber  in 
northern  Ohio.  Trees  which  have  been  recently  felled  are  attacked 
by  a  bark  beetle,  Hylesinus  aculeatuSy  Platypus  sp.,  and  Xylebarus  sp. 
(ambrosia  beetles),  Neodytus  caprea  (round-headed  borer),  and  powder- 
post  borers,  the  last-named  injuring  the  sapwood.  Losses  of  logs  and 
timber  through  insects  can  be  nearly  eliminated  by  rapid  conversion 
of  the  felled  tree  into  lumber  and  by  proper  methods  of  handling  and 
storing. 

Baker  (A.  C),  Identity  of  Eriosoma  pyri. — JI.  of  Agric.  Research, 
Washington,  D.C,  v,  no.  23,  6th  March  1916,  pp.  1115-1119. 

In  this  paper  it  is  stated  that  Eriosoma  pyii,  the  woolly  aphis 
described  by  Fitch  from  the  roots  of  apple,  is  distinct  from  E.  lanigerum, 
Hausm.  (the  woolly  apple  aphis).  A  description  of  E,  (ProdphUm) 
pyriy  Fitch,  is  given,  together  with  descriptions  of  several  allied  species 
oi  Prociphilus. 

LizER  (C).  Une  nouvelle  varMti  de  Dbcolomide  (CoL)  de  TAmirique 
mteidlonale:  Cocddophilm  dtricolay  Brith.  v.  nov.  rv^. 
[A  new  variety  of  Discolomid  (Col.)  from  South  America.] — 
PhysiSy  Buenos  Aires,  ii,  no.  9,  10th  November  1915,  p.  43. 
[Received  22nd  March  1916.] 

Several  examples  of  this  new  variety  of  Coccidophilus  citricola, 
have  been  found  on  a  peach  tree  infested  by  Aulacaspis  pentagona, 
Targ.,  near  Buenos  Aires. 

Liz£R  (C).  Un  c6ceido  asiitico  nuevo  para  la  Rep6b!ica  Argentina, 
Chrysomphalus  dictyospermi  pinnulifera,  Mask.  (Hem.  Horn.). 
[An  Asiatic  Coccid  new  to  the  Argentine.] — Physis,  Buenos  Aires, 
ii,  no.  10,  12th  February  1916,  p.  177. 

The  citrus  scale,  Chrysomphalus  dictyospermi  var.  pinnulifera,  Mask., 
has  been  found  on  oranges  near  Buenos  Aires,  as  well  as  on  Citrus 
limonium,  Bis.,  Vitis  vinifera,  L.,  Laurus  nobUis,  L.  and  on  some 
omamental  plants.  Although  it  has  not  been  reported  before,  it  must 
have  been  introduced  some  time  previously,  as  the  infested  area  extends 
as  for  as  Corrientes. 
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Martelli  (6.).  Intorno  a  due  specie  di  Lepidotteri  dei  generi  ZeOerta 
e  Olyphodes  vivenfl  sull'  oUvo.  [Concerning  two  species  of  Lepi- 
doptera  of  the  genera  Zdleria  and  Cflyphodes  living  on  the  olive.] 
—Separate,  dated  2nd  March  1916»  ^om  BoU.  Lab.  Zocl.  (Jen. 
Agrar.  R.  Scucla  fijip.  Agric.^  Portici,  x,  pp.  89-102. 

Both  ZeUeria  olea^trella,  Mill.,  and  Olyphodes  unionaHs^  Hb.,  aie 
found  on  the  olive  in  south  Italy ;  Z.  oleetstreUa  has  at  least  five 
generations  from  April  to  December,  the  complete  life-cycle  requinog 
m>m  four  to  six  weeks  in  favourable  seasons.  The  adult  appears  in 
March- April,  is  crepuscular  in  habit  and  feeds  on  sugary  substances 
in  the  flowers  of  the  olive  and  on  the  leaves,  where  they  are  mixed  with 
the  sweetish  excrement  of  Saissetia  oleae,  Bern.,  and  FUippia  deat, 
Costa.  The  larva  attacks  the  tender  leaves  of  the  buds  and  either 
penetrates  into  the  growing  tip  and  devours  it  internally  or  remains 
on  the  upper  sur^e  of  a  leaf,  weaving  a  few  threads  around  it.  It 
is  capable  of  rapid  movement,  in  which  it  resembles  CUfm 
ambigueUa.  The  larva  is  injurious  in  the  case  of  young  plants  not 
only  on  account  of  damage  to  the  foliage,  but  because  an  attack  on  the 
bud-tip  of  the  leading  shoot  causes  the  plant  to  develop  in  an  abnormal 
shape.  A  1  per  cent,  solution  of  arsenate  of  lead  paste  sprayed 
twice,  at  a  10-day  interval,  is  an  efficient  remedy.  Among  the 
Dipterous  parasites  of  this  pest  are  the  Tachinid,  Phytomyptera 
niiidiverUris  unicolor,  Rond. ;  it  is  also  attacked  by  various  parasitic 
Hymenoptera,  including  Apantdes  sp.,  Angitia  sp.  and  Ageniaspis 
fuscicoUis. 

Olyphodes  uniomlis,  Hb.,  appears  in  the  adult  stage  in  March  and 
April  and  is  seen  flying  round  oUve  branches  with  new  growth.  It 
feeds  on  sugary  substances,  sweet  excreta  of  Coccids  and  nectar. 
Its  eggs  are  deposited  on  either  surface  of  the  olive  leaf  or  on  the  green 
twigs.  The  larva  hatches  in  from  three  to  twenty-five  days,  according 
to  the  season  in  south  Italy.  It  attacks  the  tender  leaves  at  the  tip 
of  the  twig  after  first  weaving  a  few  threads  round  the  leaf  so  as  to  cause 
it  to  assume  a  tubular  form  and  remains  in  this  tube  until  the  first 
moult  is  completed.  This  moth  appears  to  have  at  least  five  genera- 
tions a  year,  the  life-cycle  varying  from  36  to  82  days.  It  usually 
attacks  the  leaves  of  the  suckers  and  is  beneficial  in  this  case,  but  when 
young  plants  and  new  buds  are  attacked  it  is  injurious  in  the  same  way 
as  the  preceding  species,  and  the  same  spray  should  be  used  as  a  control 
The  Tachinid,  Nemorilla  notabUis,  Meig.,  and  a  Braconid,  Apantdes  sp., 
are  parasites  of  it. 

BawHtiiiijifi  ceiibCKo-xosfiiicTBeHHUfi    MtponpifiTifi  sa  1914  roRi. 

[The  chief  agricultural  measures  in  1914.]— «  MSBtCTifl  MnhIH 
crepOTBa  3eillieAtllifl.»  [Bulletins  of  the  Ministry  of  Agriculture^ 
Petrogrady  nos.  51  &  52,  2nd  &  15th  January  1916,  pp.  1258- 
1257  &  1269-1273.    [Received  6th  April  1916.] 

This  is  a  short  simmiary  of  the  last  yearly  report  of  the  Ministry  of 
Agriculture.  Notwithstanding  the  war,  all  the  scientific  research 
work  as  to  the  control  of  insect  pests  in  various  parts  of  the  country 
was  successfully  carried  out.  The  Department  of  Agriculture  came, 
as  in  previous  years,  to  the  assistance  of  the  local  organizations  in 
importing  various  insecticides  duty-free  from  abroad  and  there  were 
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imported,  in  this  way,  about  28  tons  of  Paris  green,  about  16  tons  of 
copper  sulphate,  some  27  tons  of  carbon  bisulphide  and  about  15  tons 
of  sodium  arsenate.  The  Bureau  of  Entomology  in  Petrograd  has 
continued  its  studies  on  pests  of  Leguminosae  and  of  cotton-seed  in 
Turkestan  and  Fergana. 


Vassiuev  (Eug.  M.).  Opierb  o  AtflTMbHOCTN  SHTOMoiiorNHaeNaro 
OTAtiieHifi  Mnko  -  SHTOMonorNHecKoil  OnbrrHoN  CraHuiN  Bce- 
pocciNcNaro    OSiMecTsa    CaxaposaBOAHUKOB-b    B-b   m.  CMtiit 

(KieBOKON  ryS.)  sa  1915  rOA'b.  [Report  of  the  work  of  the  Ento- 
mological Department  of  the  Myco-Entomological  Experimental 
Station  of  the  All-Bussian  Society  of  Sugar-refiners  in  Smiela 
(govt,  of  Kiev)  for  1915],  Kiev,  1916,  49  pp.  [Received  7th  April 
1916.] 

This  is  a  series  of  articles  and  reports  by  several  authors,  of  which 
Professor  E.  M.  Vassiliev  is  the  Editor. 

Boihynoderes  pundiventrisy  Germ.,  has  decreased  during  the  last 
three  years  and  in  the  year  under  report  no  measures  were  taken  for 
its  control. 


BoGOYAVLENSKY  (S.  6.).    Tanymecus  palliatus,  R,  pp.  6-23,  8  figs. 

The  Editor  remarks  that  this  pest  of  the  subfamily  Tany^ 
MECINAE  is  widely  spread  in  Western  Europe  and  in  Russia,  where 
it  has  been  very  common  during  the  last  three  years  and  the  author 
was  entrusted  with  the  investigations  on  its  biology.  Of  the  beetles 
found  in  the  trap  trenches,  T.  paUicUits  constituted  70  per  cent.,  and 
it  is  thought  that  the  increase  in  their  numbers  is  related  to  the 
decrease  in  those  of  Boihynoderes  pundiventris.  The  beetles  appear 
during  the  first  half  of  April  on  sugar-beets  and  also  other  plants, 
including  Urticay  Chenopodium  album,  Beta  vulgaris,  Soja  hispida, 
peas,  clover,  vetches,  chicory,  sorrel.  Sisymbrium,  poppy,  potatoes, 
Lamiumpurpureum,  L.  (dead-nettle),  maize,  onions  and  garlic,  although 
it  is  uncertain  whether  all  of  these  actually  serve  as  food.  Considerable 
damage  is  done  to  the  foliage  of  the  food-plant.  Pairing  begins  soon 
after  the  appearance  of  the  beetles  in  spring  and  is  repeated  during  the 
oviposition  period,  which  lasts  for  two  to  three  months.  In  nature 
the  eggs  are  probably  chiefly  deposited  in  the  soil  near  the  base  of  the 
plants.  The  egg-stage  lasts  from  14  to  29  days,  according  to  the  season. 
The  larvae,  which  are  figured  and  described,  moult  at  intervals  of  two 
weeks.  The  investigations  have  not  been  completed,  and  it  is  uncertain 
whether  they  live  more  than  one  year  or  whether  they  injure  the  roots 
of  beet. 


BoGOYAVLENSKY  (S.  G.).    Alophus  triguUalus,  F.,  pp.  23-25, 1  fig. 

The  Editor  points  out  that  this  insect  was  first  found  in  trap- 
trenches  in  1906  by  Prof.  V.  Pospielov  and  that  its  eggs  and  larvae  were 
unknown.  The  author  has  now  been  able  to  obtain  and  describe  both. 
The  development  of  the  egg  in  May  lasts  about  27  days. 
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BoooYAVLENSKAiA  (M.  G.).    Mdcmotus  brunnipes.  Germ.,  pp.  25-28, 
3%. 

The  author  describes  some  observations  made  in  the  laboratory  on 
«ggs  and  larvae  of  this  insect.  The  larvae  fed  preferably  on  carrots, 
and  also  on  beet  and  potatoes. 

BoGOYAVLENSKY  (S.  G.).    Btbio  mafci,  L.  and  B.  horttdani^,  L., 
pp.  28-37,  4  figs. 

B,  marci  was  on  the  wing  during  the  first  half  of  May,  at  the  end  of 
which  period  only  males  were  present,  the  females  having  evidently 
entered  the  earth  to  oviposit.  B,  horlulanus  was  on  the  wing  during 
the  whole  of  June,  both  sexes  being  present  during  the  whole  time. 
Both  species  oviposit  in  the  soil  in  heaps,  the  females  usually  perishing 
after  that  process;  1,405  eggs  were  counted  in  one  heap  laid  by 
B.  hortulanus. 

KosTiNSKY  (V.  M.).    Pyrausta  nubUalis,  Hb.,  pp.  37-44,  6  figs. 

This  insect  has  done  great  damage  to  maize  on  one  estate.  The 
caterpillars  were  infested  with  Hymenopterous  and  Dipterous 
parasites,  and  were  found  during  May  and  the  first  half  of 
June;  the  pupal  stage  lasted  from  12  to  16  days,  the  first  imago 
appearing  on  18th-21st  June.  Observations  in  the  laboratory 
on  the  imago  have  shown  that  each  female  may  lay  500-600  eggs ; 
the  egg-stage  lasted  five  or  six  days,  and  the  whole  cycle  from  egg  to 
imago  50-57  days.  A  second  generation  may  occur  which  oviposits 
in  August  and  produces  caterpillars  in  the  same  month.  No  eggs 
laid  in  August  were  found  in  nature. 

BoGOYAVLENSKAiA  (M.  G.).    HoUica  okracea,  pp.  44-49,  4  figs. 

During  the  author's  observations  on  this  insect  in  1914  [see  this 
Review,  §er.  A,  iii,  p.  538]  no  males  were  found ;  in  1915  out  of  600 
specimens  only  four  were  males.  The  collections  of  D.  A.  Ogloblin  in 
the  government  of  Poltava  showed  even  a  smaller  percentage  of  males 
(1  in  360).  This  beetle  has  two,  sometimes  three  generations  in  one 
summer ;  the  adults  of  the  first  generation  are  present  in  May  and 
those  of  the  second  in  July.  To  the  food-plants  given  in  the  last  report, 
must  be  added  Glycyrrhiza  glabra,  according  to  N.  Sacharov,  and 
Cirsium  sp.,  according  to  A.  Goriainov ;  cabbage  again  proved  not  to 
be  a  food-plant  of  this  insect. 

Peressypkin  (P.).    riepeABNMCHue  neryHie  otpaau  no  6opb6t  ci* 

BpeANTeilflMN  caAOBl.  [Travelling  detachments  for  the  control 
of  pests  of  orchards.]— «  riporpecCNBHOe  CaAOBOACTBO  N  OrO- 
pOAHNHeCTBO.»  [Progressive  HorticuUure  and  Market-Gardening], 
Petrograd,  no.  10, 19th  Blarch  1916,  pp.  289-292. 

The  Zemstvo  of  Voronezh  organised  in  1912  and  1913  detachments 
of  travelling  instructors,  each  consisting  of  three  men,  to  travel 
about  and  instruct  the  population  by  practical  demonstrations  in 
methods  of  plant  cultivation,  pest  control,  etc.  The  organisation 
of  such  detachments  elsewhere  is  urged. 
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RoooziN  (A.).  OKypNBailie  CtpoH.  [Fumigation  with  sulphur.]— 
«  riporpeCCNBHOe  CaflOBOACTBO  N  OropOAHNHeOTBO.»  [Progressive 
Horticulture  and  Market'Oardening],Petrogradf  no.  10, 19th  March 
1916,  p.  310. 

The  author  suggests  the  use  of  the  sulphur-paper  ribbons  used  by 
the  military  sanitary  authorities  in  their  campaign  against  parasites 
of  man,  for  controlling  plant  pests.  These  consist  of  slips  of  ordinary 
newspaper  soaked  in  sulphur  melted  on  a  slow  fire ;  they  are  easily 
prepared,  bum  without  any  waste,  and  can  be  suspended  inside  the 
crown  of  the  trees,  so  that  the  whole  volume  of  vapour  produced  will 
be  utilised. 

Plotnikov  (Y.).  OTHery  o  A'^flTenbHoerN  TypKeoraHCKoii  Shtomo- 
norNHeoKoN  CraHUiN  sa  1912,  1913  n  HacTbio  1915  rr.    [Reports 

on  the  work  of  the  Turkestan  Entomological  Station  in  1912, 
1913,  19U  and  part  of  1915.]— TcwAien/,  1915,  60  pp.  [Received 
7th  April  1916.] 

This  series  of  reports  covers  the  period  from  1912,  being  the  second 
year  of  the  existence  of  the  station,  to  1915,  and  describes  the  general 
and  scientific  research  work  done  by  the  staff  in  each  year. 

The  following  orchard  pests  were  reported  in  1912 :  PohfphyUa 
tridentata^  Rtt. ;  Orydes  nasicomiSt  L.,  the  larvae  of  which  were 
found  in  company  with  those  of  MelolofUha  afflicta,  Ball. ;  AmphimcUlus 
(Rhizotrogus)  solstitialis^  L. ;  PoU/phyUa  adspersay  Motsch ;  Pachydissus 
sartus,  Sols.,  which  occurs  in  two  generations  and  has  infested 
poplars,  willows  and  apple  trees;  Scolytv^  fasdatus,  Rtt. ;  OaleruceUa 
luteola,  Mull.,  injuring  the  local  variety  of  elm  (Ulmus  turkestanica) ; 
Melasoma  (Lino)  populi,  L.,  and  Plagiodera  versicolor,  Laich., 
injuring  poplars  and  the  latter  also  willows ;  Polydrosus  obUqtuUus, 
Faust,  found  together  with  P.  dohrni,  Faust, — the  latter  being 
erroneously  -recorded  as  P.  ferganenm,  Faust,  in  a  previous  paper 
[see  this  Review,  Ser.  A,  ii,  p.  714] — and  injuring  leaves  of  fruit  trees, 
mostlv  apples  and  pears ;  Lytta  piloseUa,  Sols.,  injuring  flower  and 
leaf  buds  of  apples  and  pears ;  Capnodis  tenefyricosa,  Hbst.,  gnawing 
the  young  shoots  and  leaf  petioles  of  pears  in  May ;  the  G^ometrid, 
Pterotocera  declinata,  Stgr.  (erroneously  referred  to  as  Biston  cinefarius, 
Ersch.,  in  the  above-mentioned  paper)  were  sent  from  Isphara,  where 
the  caterpillars  destroyed  the  foliage  of  apricots;  Hyponomeuta 
variabilis,  Zell. ;  Coleophora  sp.,  the  damage  done  by  which  was 
intensified  by  the  caterpillars  of  Recurvaria  nandla,  Hb.,  Eiux>sma 
(Tfnetocera)  oceUana,  F.,  and  Tortrix  {Pandemis)  chondrillana,  H.S. ; 
Bhstodacnot  (Lavema)  hellerdla,  Dup.,  injuring  apple  shoots  near 
Samarkand  [see  however  this  Review,  Ser.  A,  ii,  p.  342,  note] ; 
Sarrothripus  muscidanus,  Ersch.,  injuring  walnuts  near  Tashkent; 
Vespa  crabro,  L.,  and  F.  germanica,  F.,  damaging  ripe  fruit  in 
vineyards  and  orchards ;  Locu$ta  viridissima,  L.,  gnawing  apples 
and  cherries  near  Samarkand ;  Physokermes  coryli,  L.,  damaging 
stone  fruits ;  Evlecanium  (Lecanium)  hitvbeTculatum,  Targ.,  on  young 
apples  and  pears ;  Lepidosaphes  tdmi,  L. ;  Lachnus  persicae,  Choi., 
mostly  on  peaches  and  occasionally  in  small  colonies  on  apricots ; 
Eriophyes  pyri,  Pagst.,  and  E.  vitis.  Land. 

Field  crops  and  market-gardens  were  attacked  by: — Laphygma 
(Caradrina)  exigiia,  Hb. ;    Chloridea  {Heliothis)  dipsacea,  L.,  on  lucerne 
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and  cotton ;  Evbolia  arenacearia,  Hb.,  on  lucerne  ;  Pieris  brassicae, 
L. ;  PluteUa  mcumlipennis,  Curt,  (cmciferarum,  Zell.) ;  Hypera 
{Phytonomus)  variabilis^  Hbst. ;  Sitones  hnguius,  Boh.,  in  roots  of 
lucerne ;  Lema  mdanopus^  L.,  on  wheat  and  oats ;  Chaeiacneima 
breviiismla,  Fald.,  on  beet ;  Epkauta  latdineolaUiy  Muls.,  on  potatoes, 
but  also  observed  amongst  crops  infested  with  locusts;  Osdnis 
ptmUa,  Mg.,  on  wheat ;  Aphis  brassicaey  L. ;  Aphis  gossypii,  Glov., 
and  Thnps  jlavus,  Schr.,  on  young  cotton  plants. 

The  following  species  of  locusts  are  mentioned:  Dociostaurus 
(Stavironotus)  maroccannus  was  present  in  varying  numbers;  laige 
outbreaks  were  reported  in  the  mountains  of  Eopet-Dagh,  on  the 
Persian  frontier,  and  it  is  probable  that  these  mountainous  districts 
serve  as  breeding  places,  notwithstanding  their  severe  climate ;  In 
South  Bokhara  the  insects  hatched  out  over  an  area  of  108,000  acres. 
In  company  with  this  species  there  were  also  frequently  found : 
Dodostaunts  (Stauronotits)  kraussi^  Ing. ;  OedaJeus  nigrofasciatiis^ 
De  G. ;  D.  (S,)  albicornis,  Ev. ;  D.  (S,)  hauenstevni,  Bol. ;  Steno- 
bothrus  sp. ;  D.  {S.)  anatoliaiSy  Kr.,  and  CaUiptamus  (Cahptenus) 
italicus.  Except  for  D.  maroccanus  and  to  a  slight  degree  D.  kraiASsi, 
the  other  species  of  this  genus  are  comparatively  harmless,  as  they 
do  not  collect  in  swarms  and  do  not  migrate.  Locusta  (Pachytylus} 
migratoria,  L..  occurred  in  many  parts  of  the  country  in  large  numbers, 
their  breeding  places  being  situated  in  the  lake  district  formed  by 
the  flooded  river-beds  of  Syr  Dana  which  are  covered  with  reeds  and 
bushes.  Some  of  the  swarms  extended  over  13  miles  and  destroyed 
wheat  and  barley  :  in  some  places,  near  cotton  plantations,  they  were 
effectively  checked  by  spraying  with  Paris  green  and  lime. 

Two  pests  of  stores  are  also  mentioned,  viz  : — Hypsopygia  costalis^  F., 
on  clover-hay,  and  Plodia  interpuncteUay  Hb.,  in  dried  peaches. 

The  report  for  1913  mentions  the  following  additional  pests : — 
Tetranyckus  tdarius  and  wire- worms  on  cotton ;  Sitones  cylindricollis, 
F.,  on  lucerne ;  Eurydenia  mar<icandicumy  Osh.,  seriously  damaging 
cabbage ;  Hoplocampa  fulvicomisy  Elug,  on  plum  trees ;  Cosmia 
subtilisy  Stgr.,  on  apricots ;  Euproctis  {Porthesia)  kargalikay  Moore, 
which  replaces  locally  the  European  E,  chrysarrhoeay  L. ;  Khynckiles 
auratus,  Scop. ;  Apierana  crenuleUay  Brd.  {Psyche  helix,  Claus.)  on 
apples;  Aphis  pomi,  de  Geer;  A.  pyri,  Koch,  and  Hyahpterus 
pruniy  F.  The  usual  species  of  locusts  were  again  present  in  varjnng 
numbers. 

The  insects  dealt  with  in  the  report  for  1914  include  the  Psychid 
moth,  Amicta  armena,  Heyl.,  which  appeared  in  the  Starvation  Desert 
in  great  numbers  and  invaded  cotton  and  lucerne  fields ;  Lampides 
(Lycaena)  baeiica,  L.,  the  caterpillars  of  which  injured  beans,  etc. ; 
Orgyia  prisca,  Stgr. ,  eggs  of  which  were  found  on  apple  trees ;  Aniispila 
riviUeiy  Stn. ;  Lithocolleds  popidifolieUay  Tr.,  which  chiefly  injured 
white  poplars,  being  only  found  in  small  numbers  on  black  poplars ; 
Cydia  pamoneUa,  C.  funebrana  and  Lachnus  viminaliSy  Boyer. 
Locusts  were,  on  the  whole,  not  numerous. 

The  author  also  gives  some  additional  information  with  regard  to 
several  insects  previously  recorded  by  him.  Pterotocera  declinala, 
Stgr.,  hatches,  not  in  spring,  but  in  late  autumn  and  winter.  Poly- 
drosus  dohrniy  Faust,  oviposits  in  heaps  inside  the  calices  of  apples. 
Ants  which  do  not  attack  living  individuals  of  Lachnus  persicae  were 
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observed  to  search  for  those  infested  with  parasites  (Aphidius  sp  ?) 
and,  having  gnawed  a  ring  round  the  body  of  the  insect,  to  extract  the 
larva  of  the  parasite  and  carry  it  away.  A  parasite  of  PsyUa  pjfricola, 
Forst.,  was  observed,  but  not  yet  identified,  no  parasites  of  this  insect 
having  been  previously  known.  Only  infested  nymphs  were  found, 
the  body  being  fixed  to  the  sur&ce  of  the  leaf  with  web  produced  by 
the  parasite  before  pupating;  kerosene  lime  emulsion,  while  destro3ring 
the  larvae  and  nymphs  of  Psyllay  proved  harmless  to  the  parasite.  The 
life-histories  of  the  moths,  Orgyia  priscay  Stgr.,  and  Amicta  armena, 
Heyl.,  were  also  studied. 

The  report  for  the  last  year  is  incomplete,  as  the  author  has  been 
called  up  for  military  service.  In  dealing  with  the  campaign  against 
locusts,  it  is  stated  that  the  disappearance  or  decline  of  D.  maroccanus 
in  some  parts  of  the  Starvation  iJesert  may  be  due  to  the  cutting  of 
irriffation  channels,  which  has  been  followed  by  a  large  invasion  of 
birds.  Observations  on  Locusta  migraUyria  and  L.  danica  show  that 
the  eggs  of  L.  danica  are  able,  under  favourable  conditions,  to  hatch  in 
about  16  days,  while  those  of  L,  migratoria  hibernate,  the  development 
of  the  embryo  stopping  at  a  certain  stage.  Thus  L,  danica  frequently 
gives  rise  to  a  second  generation,  and  once  even  a  third  was  observed 
late  in  autumn.  The  second  generation,  however,  in  its  adult  stage 
usually  loses  some  of  the  typical  characters  of  danica  (such  as  the  bow- 
shaped  outline  of  the  pronotum  and  the  red  tibia  of  the  hind  leg),  but 
the  size  of  the  males  remains  small.  At  the  same  time,  examples  of 
L.  migratoria  were  found  together  with  these  in  the  open  in  1913  naving 
red  tibiae  instead  of  yellow  ones.  This  question  is  however  further 
complicated  by  the  fact  that  eggs  obtained  by  crossing  a  male  of 
danica  with  a  female  of  migratoria  partly  gave  rise  to  a  second  genera- 
tion and  partly  hibernated,  while  bom.  those  obtained  by  crossing  the 
same  male  with  a  danica-hke  female  of  migratoria^  no  second  generation 
was  obtained.  It  is  thought  to  be  impossible  to  define  limits  for  these 
species  and  Z.  danica  is  regarded  as  being  a  variety  in  the  act  of 
separating  from  the  parent  species.  Experiments  confirming  the 
occurrence  of  parthenogenesis  in  Locusta  migratoria,  D,  maroccanus  and 
C.  italums  are  described. 

Observations  were  also  made  on  the  biology  of  the  following  beetles, 
PolyphyUa  tridentata,  Rtt.,  P.  adspersa,  Motsch.  and  Melohntna  afflicta^ 
Pall.  The  first-named  species  prefers  shaded  soil ;  the  adults  take  prac- 
tically no  food,  each  female  lays  about  30  eggs,  usually  two  or  three 
days  after  the  exit  from  the  soil ;  the  development  of  the  egg  lasts 
28--31  days,  the  larvae  moult  twice  and  live  three  or  four  years  before 
pupating,  the  majority  of  them  hibernating  twice  in  their  third  stage. 
P.  adspersa  usually  lives  in  the  soil  of  orchards  and  has  a  similar 
development.  No  descendants  were  obtained  from  crossing  males  of 
adspersa  with  females  of  tridentata,  although  a  few  eggs  were  laid,  as 
in  the  case  of  unfecundated  females,  but  normal  oviposition  was 
obtained  by  crossing  males  of  tridentata  with  females  of  adspersa, 
though  the  larvae  were  weak  and  did  not  mature. 

The  income  of  the  Station  for  1912  amounted  to  nearly  £1,000,  and 
for  1913  and  1914  to  about  £800,  the  money  being  provided  partly  by 
the  Local  Authority  and  partly  by  the  Department  of  Agriculture. 
In  addition,  some  £500  was  spent  in  1914  on  the  actual  campaigns 
against  insect  pests. 
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Sevastiakov  (I.).    Hh  Bonpocy  o  Mtpan  NcrpeSiieHiii  Hapoiieicoii 
KoSuiiKN  Bi  TypKecraHt.     (CooSiueHie  BTopoe  n  cooSiueHie 

TpOTba).  [On  the  question  of  the  means  of  destroying  Stauro- 
notiis  maroccanus  in  Turkestan.  (Second  and  third  r^ort.)] — 
Published  hj  the  Turkestan  Entomological  Station,  Ttuhkeni, 
1915,  88  pp.    [Received  7th  April  1916.] 

These  two  reports  form  the  continuation  of  a  previous  one  [see  this 
Heview,  Ser.  A,  ii,  p.  480].  In  the  first  of  them  the  author  reiterates 
his  opinion  as  to  the  good  qualities  of  Locusticide,  based  on  the  results 
of  its  application  during  the  campaign  against  locusts  in  Turkestan 
in  1914  and  1915.  The  main  difficulty  appears  to  be  to  obtain  the 
material  containing  36  per  cent,  of  sodium  arsenite  and  of  pure  quality. 
In  the  second  report  a  number  of  experiments  carried  out  with  poisoned 
baits  are  described,  Locusticide  beinff  the  poison  used.  The  results 
show  that  in  order  to  be  effective,  the  proportion  of  Locusticide  to 
bran  must  be  at  least  as  1  to  5,  a  higher  proportion  being  preferable 
(the  proportion  of  sodium  arsenite  must  be  1  in  8,  or  1  in  9).  The 
amount  of  locusticide  required  for  this  method  is  larger  than  in  the 
sprays,  as  the  poison  in  the  baits  is  washed  away  by  heavy  rain,  but 
on  the  other  hand  it  is  quite  harmless  to  crops  in  any  strength  and  can 
also  be  used  in  localities  where  there  are  no  crops,  where  sprayii^ 
operations  are  not  practicable.  Comparative  experiments  with  this 
and  other  insecticides  used  as  poison  for  the  baits,  showed  that  London 
purple  is  the  most  suitable,  being  unaffected  by  rain.  The  method  of 
poisoned  baits  is  specially  important  for  the  control  of  locusts  invading 
cotton  plantations.  In  a  supplement  to  this  report,  the  view  of 
Uvarov  [see  this  Review,  Ser.  A,  i,  p.  542]  that  spraying  operations 
can  also  be  made  use  of  against  winged  locusts  during  the  pairing  and 
oviposition  period,  is  confirmed. 

Sevastianov  (I.).    yciiOB'm  npoNSBOAOTBa  onuTOBii,  bkoahiunxii  bi 
cAepy   cenbCKO-xoanilcTBeHHOil  3HTOiioiioriN   bi  TypKecraHt. 

[On  the  conditions  of  carrying  out  experiments  in  the  sphere 
of  Economic  Entomology  in  Turkestan.] — Published  by  the 
Turkestan  Entomological  Station,  Tashkent,  1915,  31  pp. 
[Received  7th  April  1916.] 

This  memoir,  presented  to  the  Provincial  Authority,  describes  some 
of  the  difficulties  the  local  entomologists  have  to  meet,  when  carrying 
out  practical  experiments.  The  author  suggests  that  the  Central 
Government  should  control  in  some  way  the  Russian  Agricultural 
Chemical  factories,  which  frequently  put  on  the  market  insecticides 
and  fungicides  which  are  impure  and  dangerous  to  plants ;  that  an 
analytical  chemist  should  be  appointed  by  the  Provincial  Authority, 
and  that  in  cases  of  damage  to  orchards  resulting  from  the  experiments, 
the  Central  Authority  should  undertake  to  compensate  the  o\*Tiers. 

Shevtchenko   (P.).    OGaopii   cenbCKO-xoanHcTBeHHUxii    KynbTypii 

KoKaHACKaro  y%8Aa*  [A  review  of  agricultural  cultivations  in 
the  district  of  Khokand  (province  of  Ferghana).]— «TypKeCTaH- 
CKOe  CenbCKOe  XoanilCTBO.M  [Agriculture  of  Turkestan],  Tashkent, 
no.  7,  July  1915,  pp.  706-713.    [Received  lOth  April  1916.] 

During  the  first  part  of  the  summer  of  1915,  maize  and  millet  were 
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injured  by  GryUotalpa  sp.,  and  lucerne  by  Hypera  {PhyUmomus} 
variabilis.  Among  orchard  pests,  Biston  cineraritis  and  Cosmia 
mUUis  were  observed.,  but  no  serious  damage  was  done  by  them. 

Sevastianov  (I.).  0  6opb6t  Cb  yilHTKOBOH  lUHTOBKOH.  [On  the 
control  of  Lepidosaphes  ulmi,  L.]— « TypKeCTaHCKOe  CeilbGICOe 
X08llilCTB0.)>  [Agriculture  of  Turkestan],  TashketU,  no.  7,  July, 
1915,  pp.  719-721.    [Received  10th  April  1916.] 

In  reply  to  a  subscriber,  the  author  gives  a  list  of  the  commoner 
CocciDAE  in  Turkestan,  including  Lepidosaphes  ulmi,  L.,  attacking 
apple  and  pear ;  Physokermes  coryli^  L.,  attacking  all  kinds  of  fruits  ; 
Eulecanium  (Lecanium)  bituberculatum^  Targ.,  mostly  attacking  apples  ; 
and  Epidiaspis  piricola,  Del  Guerc.,  attacking  stone  fruits.  The  usual 
remedy  applied  in  Turkestan  consists  in  smearing  the  trees  with  milk 
of  lime,  as  an  improvement  on  which  the  author  recommends  removing 
the  old  bark  and  spraying  or  smearing  with  California  mixture,  by 
which  means  many  other  insects  will  also  be  destroyed. 

KoROLKov  (D.  M.).    McnuraHie  iitpi>  6opb6u  ci>  iieAiiHHueio.    [The 

testing  of  methods  of  control  of  PsyUa  malt.] — «  MarepiaJIbl  no> 

HsyHeHiio    epeAHUxi*    HactKOMUXii    MockobckoH    ry6epHiN.)» 

[Materials  for  the  study  of  insect  pests  of  the  govt,  of  Moscow]^. 
Moscow,  vi,  1915,  pp.  44-54.    [Received  10th  April  1916.] 

Comparison  between  various  orchards  as  to  the  degree  of  inf estatiom 
with  PsyUa  showed  that  young  orchards,  as  well  as  small,  isolated  ones, 
are  less  infested  than  old  orchards  or  those  occurring  close  together 
over  large  areas ;  this  may  be  due  to  the  better  circtdation  of  air 
round  the  trees  in  isolated  orchards.  A  frost  that  occurred  in  the* 
night  of  the  30th  May  did  not  affect  the  insects,  as  the  larvae  were 
inside  the  buds  and  between  the  buds  and  the  petioles  of  the  leaves^ 
and  were  already  in  an  advanced  stage  of  development.  The  unfolding 
of  the  buds  in  1914  occurred  before  the  larvae  hatched,  which  allowed 
the  insects  to  penetrate  immediately  into  the  buds  and  made  their 
control  by  spraying  more  difficult.  This  fact  is  of  great  importance 
in  deciding  upon  the  method  of  control  to  be  applied,  i.e.,  whether  to. 
direct  the  campaign  against  the  eggs  or  the  larvae.  A  number  of 
tables  are  given  showing  the  results  of  various  sprayings,  carried  out 
on  a  large  scale.  It  appears  that  a  single  spring  spraying  with  copper 
sulphate  (2  lb.  in  about  3  gallons  of  water)  does  not  afEect  the  eggs  ; 
this  is  also  the  case  with  a  double  spraying  in  autumn,  though  this 
strength  had  no  bad  effect  on  the  buds.  Better  results  are  obtained 
when  the  spring  spraying  was  repeated  after  two  or  three  days.  Spray- 
ing with  milk  of  lime  directed  against  Anthonomus  pomorum  had  an 
indirect  effect  on  PsyUa,  in  that  a  thick  coat  of  the  lime  delayed  the 
development  of  the  buds  and  the  early  larvae  of  PsyUa  perished,  not 
being  able  to  find  food.  Sprajring  with  a  weak  solution  of  tobacco 
extract  against  the  larvae  which  have  just  penetrated  into  the  buds,, 
is  not  regarded  as  entirely  useless,  and  it  is  also  useful  to  apply  this 
spray  at  the  time  when  the  larvae  and  nymphs  are  present  at  the  end 
of  the  petioles  of  fully  unfolded  leaves.    As  a  summary  of  aU  the 
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experiments,  which  were  started  in  1912  and  continued  in  1913  and 
1914,  it  is  asserted  that  the  best  remedy  against  the  eggs  of  Psylia  is 
to  spray  with  copper  sulphate  in  spring,  in  calm  weather,  shortly  before 
the  larvae  begin  to  emerge,  and  to  repeat  this  after  a  short  interval ; 
the  sprajring  is  more  effective  if  flour  paste  is  added  [see  this  Review, 
Ser.  A,  ii,  p.  367]. 

Kazansky  (A.  N.).  fl6iiOHOBUil  i^BtrotA'b  MiiH  nSiiOHOBuH  AOiiro- 
HOCHITb.  [Anthanomus  pomorum,  L.]—  «  Marepiaiiu  no  HayHeHiiO 
epeAHUXi*  HactKOMUXi*  MockobckoH  ry6epHiH.)»    [Materials  far 

the  stuiy  of  insect  pests  of  the  govt,  of  Moscow],  Moscow,  vi,  1915, 
pp.  55-156.    [Received  10th  April  1916.] 

A  general  review  of  the  life-history  of  A.  pomorum  is  given,  showing 
that  it  occurs  as  an  imago  for  11  months  of  the  year,  one  month  being 
required  for  the  attainment  of  that  stage  from  the  egg.  The  adults 
are  not  injurious  to  any  noticeable  degree.  A  series  of  investigations 
showed  that  the  weevils  hibernate  in  a  great  variety  of  places,  especially 
on  the  surface  of  the  earth,  in  similar  situations  as  many  other  species 
of  Anthonomus;  such  as,  A,  rectirostris,  L.,  in  dry  leaves  underneath 
bird  cherries;  A.  pediculanus,  L.,  underneath  service  trees;  A,  ruin, 
Ilbst.,  underneath  raspberries ;  and  A,  varians,  Payk.,  in  the  needles 
under  pine  trees,  etc.  Other  insects  wintering  in  these  situations 
included  : — Adalia  (Cocdnella)  bipundata,  L.,  Anthocoris  nemorum,  L., 
and  Sciaphilus  asperatus,  Bonsd.,  the  last-named  beetle  having  been 
observed  to  injure  leaves  of  raspberries.  As  the  insects  also  winter 
underneath  the  bark  of  any  available  trees,  it  is  asserted  that  the 
cleaning  of  the  bark  and  liming  of  apple  trees,  usually  recommended  as 
a  remedy  against  A,  pomorum,  does  not  deprive  them  of  a  wintering 
place,  and  if  nothing  else  is  done,  these  measures  are  of  little  practical 
value.  Adhesive  belts  in  spring  at  the  best  delay  the  weevils  for  some 
time  from  reaching  the  buds.  In  autumn  the  belts  are  more  effective, 
as  the  insect  is  then  in  search  of  a  protected  place  for  hibernation ; 
but  every  tree  in  the  orchard  must  be  banded,  and  this  measure 
supplemented  by  shaking  down  the  weevils  on  to  sheets.  This  is 
regarded  as  the  best  and  principal  remedy  and  must  be  done  in  calm, 
warm  weather  in  the  middle  of  the  day.  When  apple  blossoms  are 
not  available,  pear  blossom  is  attacked ;  in  the  laboratory  the  insects 
also  fed  on  buds  of  medlar  and  service  trees,  and  to  a  less  extent  on 
bird-cherry,  but  refused  cherries.  Oviposition,  the  method  of  which 
is  described  in  detail,  is  usually  effected  in  half-matured,  unopened 
buds,  and  it  appears  that  in  some  years  the  maturing  of  the  females 
may  not  coincide  precisely  with  that  period  in  the  development  of  the 
buds.  This  was  the  case  in  1914,  when  the  females  were  very  late  in 
ovipositing,  the  majority  of  buds  being  nearly  in  flower  and  so  friable 
that  oviposition  could  not  be  effected  in  them.  Only  late  flowering 
varieties  of  apple,  and  those  of  which  the  normal  blossoming  was 
delayed,  therefore  suffered.  Spraying  with  pure  milk  of  lime  proved 
useful  in  keeping  the  weevils  away  during  the  oviposition  period,  but 
repeated  and  late  sprayings  affect  the  yield  of  the  trees. 

Natural  enemies  of  A,  pomorum  include : — the  bug,  Anthocoris 
nemorum,  both  the  larva  and  imago  of  which  prey  on  the  weevil  larvae 
and  pupae,  and  By  turns  tomentosus,  F.,  and  Mdigethes  sp.,  which 
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indirectly  destroy  the  larvae  and  pupae  of  A.  pamorumy  by  attacking 
the  buds  of  apples  in  which  they  are  present.  An  internal  parasite  of 
the  hibernating  imago  was  found  in  two  cases  in  its  larval  stage,  but  not 
identified;  otner  Ichneumonid  and  Chalcidid  parasites  were  found 
in  the  adult  larvae,  pupae  and  even  young  imago.  The  buds,  which 
for  some  reason  or  another  dropped  from  the  trees,  were  found  to  con- 
tain a  larger  percentage  of  parasitised  insects  than  those  remaining 
on  them. 


OTHOTb  0  AtflTenbHoeTH  PNMCicaro  OrAtna  MMnepaTopcKoro  PocoiR- 
CKaro  06iitecTBa  CaAOBOAcrea  aa  1914  roAii.   [Report  on  the 

work  of  the  Riga  branch  of  the  Imperial  Russian  Society  of 
Horticulture  for  1914.]  —  « BtCTHHKl*  CaAOBOACTBa,  IlilOAO- 
BOACTSa  N  OropOAHHHeCTBa.  [Messenger  of  HoHicuUure,  Frutt- 
Orotving  and  Market-Oardening],  Petrograd,  no.  11-12,  November- 
December  1915,  pp.  793^17.    [Received  10th  April  1916.] 

The  orchard  pests  recorded  in  this  paper  include : — Choreutis 
parialiSi  of  which  the  second  generation  was  partictdarly  numerous ; 
Cydia  pamoneUa^  for  the  caterpillars  of  which  belts  made  of  felt 
were  found  especially  attractive ;  Anthonomus  pamorum ;  PsyUa 
pyricolaf  against  which  spraying  in  autumn  with  6  per  cent,  copper 
sulphate  was  very  effective ;  Recurvaria  (Gelechia)  nandla ;  Aphis 
pruni,  against  which  a  decoction  of  quassia  was  effective;  and 
Lepidosaphes  ulmi  (Coccus  conchiformis). 

Cabbages  were  injured  by  PluteUa  mcumlipennis  (cruciferarum) ;  the 
best  results  were  obtained  by  powdering  the  plants,  when  the  dew 
was  on  them,  with  a  mixture  of  basic  slag  and  Paris  green  in  the 
proportion  of  100  to  1 ;  spraying  with  Paris  green  was  ineffective ; 
the  same  remedy  was  also  used  with  good  results  against  Pieris  brassicae, 
the  larvae  of  which  were  also  collected  and  crushed  by  hand ;  for  the 
control  of  ChartaphUa  (Anthamtfia)  brassicae,  lime  was  dusted  roimd 
the  stalks  near  the  soil  so  as  to  prevent  oviposition. 


Vassiliev  (I.  v.).    HactKOMUfl  H  Apyrie  BpeAHTenH  xiionKa  bi>  Oep- 
raHCNOil  ofinacTH ,  HafinioAaBiijiecii  bi>  1914  roAy.    [Insects  and 

other  pests  of  cotton  in  the  province  of  Ferghana,  observed  in 

1914.]  — KTpyAbi  Biopo  no  3HToiioiioriN  YHeHaro  KoMHTera 
TnaBHaro     ynpaBiieHiii     3eii/ieycTpoilcTBa    h  3eiineAtniii. » 

[Memoirs  of  the  Bureau  of  Entomology  of  the  Scientific  Committee 
of  the  Central  Board  of  Land  Administration  ana  Agriculture], 
Petrograd,  1915,  xi,  no.  6,  27  pp.,  10  figs.  [Received  10th  April 
1916.] 

This  is  a  continuation  of  previous  work  by  the  same  author  [see  this 
Review,  Ser.  A,  ii,  p.  311]  and  contains  a  report  of  his  investigations  in 
1914.  The  most  serious  pests  of  cotton  in  the  year  under  report  were  : 
Tetranychus  telarius,  L.,  Aphis  gossyjni,  Glov.,  Thrips  flavus,  Schr., 
and  Euxoa  segetum,  Schiff.  The  caterpillars  of  the  last-named  did 
considerable  damage  to  young  plants ;  some  females  were  caught  as 
early  as  the  middle  of  April  and  the  first  injury  was  noticed  about  a 
fortnight  afterwards ;   the  caterpillars  were  found  to  injure  germinating 
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cotton  while  still  underground,  as  soon  as  the  cotyledons  begin  to 
emerge.  Thrips  flavttSy  Schr.,  was  observed  everywhere  on  cotton, 
in  some  cases  as  early  as  the  15th  May,  the  hibernating  imago  having 
been  found  on  neighbouring  lucerne  fields  in  the  first  half  of  April. 
When  the  cotton  seedlings  appeared,  the  insect  passed  to  the  cotton 
fields,  where  they  remained  until  early  in  September,  when  they  returned 
to  lucerne.  In  addition  to  cotton  this  insect  attacks  other  plants, 
such  as  cucumbers,  melons,  marrows,  etc.,  in  siunmer.  The  nimiber  of 
generations  is  probably  considerable.  Aphis  gossypii  was  found  on 
marrows,  melons  and  cotton.  The  practice,  common  in  many  parts 
of  Turkestan,  of  planting  marrows  and  melons  amongst  the  cotton 
is  therefore  to  be  deprecated.  Laboratory  experiments  show  that 
these  Aphids  can  withstand  as  low  a  temperature  as  from  35°  F.- 
40*^  F.  without  injury,  and  that  they  do  not  produce  sexual  individuals 
even  late  in  the  autumn.  Soft  soap  (about  one-third  lb.  in  3  gaUons 
of  water)  and  common  soap  (|  lb.  in  the  same  amount  of  water)  gave 
satisfactory  results,  and  the  cost  of  applying  this  remedy  does  not 
exceed  7s.  6d.  per  acre  under  conditions  in  Turkestan.  In  addition 
to  cotton,  Tetranychus  tdarius,  L.,  feeds  on  various  species  of 
Convolvulus^  Heradeum  (cow-parsnips),  Cucurbitaceae  and  maize ; 
as  maize  is  frequently  cultivated  among  the  cotton  plantations, 
it  thus  assists  the  propagation  of  this  mite.  In  the  mountains, 
T.  telarius  occurs  up  to  the  limit  of  Juniperus  excdsa^  on  the  needles 
of  which  it  was  found  in  large  numbers.  The  mites  winter  and  pass 
the  spring  and  autumn  on  weeds,  etc.,  along  the  boundaries  of  fields 
and  roads  and  thus  the  cotton  plants  adjoining  these  spots  are  the 
first  to  be  attacked. 

Amongst  the  minor  or  casual  pests  of  cotton  the  following  were 
observed : — Pyrausta  nubihlis,  Hb.,  which  occasionally  injures  cotton 
in  the  same  way  as  it  does  maize ;  Platyedra  (Gelechia)  vilella,  Zell., 
the  larvae  of  which  live  on  the  leaves  in  their  early  stages,  subsequently 
boring  into  the  stems ;  the  early  stages  of  this  species  aie  described 
for  the  first  time  :  Polia  suasa,  Schiff.  (Mameslra  dissimUis,  Knoch), 
not  previously  recorded  on  cotton,  the  caterpillars  being  also  found 
on  lucerne,  apples,  etc.  Single  individuals  of  Chloridea  obsoleta,  F. 
(Heliothis  artnigera,  Hb.)  were  also  found  on  cotton,  but  they  largely 
attacked  other  plants,  especially  tomato  and  AbutiUm  avicennaCy  a 
common  weed  in  Turkestan.  These  plants  may  therefore  be  used  as 
trap  crops.  Some  of  the  caterpillars  were  parasitised  by  Habrobracon 
plotnikovi,  Kokujev. 

The  other  pests  observed  during  the  year  under  report  were : — 
Acronycta  rumidSy  L.  var.  turanica,  Stand.,  Tortrix  (Pandef)us)  chon- 
driUana,  HS.,  Acridium  aegyptiunif  L.,  GryUus  desertuSy  Pall.  var. 
melaSy  Charp.,  the  hibernated  adults  of  which  may  occasionally  attack 
the  cotyledons,  GryUotalpa  unispina,  Sauss.,  Acyrthosyphon  gossypii 
gossypiiy  Mordv.,  A.  rastUievi,  Mordv.,  a  species  of  Tychea  not  yet 
identified  attacking  the  roots,  Addphocoris  lineoUUuSy  Goeze,  Lygus 
prcUensiSy  Chlorita  biptinctata,  AgMia  sinuaiay  DeUocephahs  sp.,  and 
Agromyza  flaveola,  Fall. 
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GoMiLBvsKT  (Y.).     CyMaxi  HnH  MMTHHirb,  ero  SHaseHie,  icairb 
AyfiHiibHaro  h  KpacHiibHaro  KycrapHHica.   [Rhus  cotinu$,  L.,  its 

importance  as  a  plant  used  in  tanning  and  dyeing.]  — « llporpec- 
CHBHOe  CaAOBOACTBO  N  OropOAHHHeCTBO.»  [Progressive  Horti- 
culture and  Market'Oardening],  Petrograd,  no.  11,  16th  March 
1916,  pp.  339-343. 

It  is  stated  that  no  insects  have  ever  been  observed  by  the  author 
in  the  Governments  of  Podolia,  Cherson  or  Bessarabia  to  injure 
Rhi^  cotinus,  and  it  is  thought  that  the  odour  of  this  plant,  and  the 
tannin  it  contains,  keeps  them  away.  It  is  also  free  from  the  attacks 
of  fungi. 


SxjDEiKiN  (G.).    OTserb  o  A'bflTenbHOCTH  CraHiiiN  no  6opb6t  Cb 
BpeAHTMiiiiH  pacTBHiH  npH  BopoHeMCKOMi*  ryfiepHCKOMi*  3eilOTBt 

Bl>  1913  rOAy-  [Report  on  the  work  of  the  Station  for  the 
control  of  pests  of  plants  under  the  Zemstvo  of  the  govt,  of 
Voronezh  for  1913],  Voronezh  (N.D.),  9  pp. 

SiGRiANSKT  (A.).     Id,  for  1914,  Voronezh  (N.D.),  6  pp.    [Received 
18th  April  1916.] 

These  two  reports,  for  the  second  and  third  years  respectively  of  the 
existence  of  the  Station,  give  a  general  account  of  the  consulting  and 
teaching  work  of  the  staff.  Practical  classes  on  the  control  of  pests 
were  held  in  May  1913  and  in  June  1914,  the  courses  including  lectures 
on  the  chief  pests  and  diseases  of  plants  in  the  government,  preparation 
of  insecticides  and  fungicides,  and  practical  exercises  and  excursions ; 
the  cost  of  the  classes  in  1913  amounted  to  £20.  Similar  courses  were 
held  at  various  places  in  the  Government  and  travelling  detachments 
of  instructors  were  also  organised.  The  expenditure  of  the  Station  in 
1931  amounted  to  £1,020  and  in  1914  to  £1,200,  defrayed  partly  by 
contributions  from  the  Department  of  Agriculture,  and  partly  by 
the  Zemstvo. 


Rakushev  (F.  N.).   Eopb6a  cb  BpeAHTenniiH  nocpeACTBOMi*  conoMeH- 


Huxi>  Koneui*. 
«  CaAOBOA'b.» 


The  control  of  pests  by  means  of  straw-belts.] 
The  Horticulturist]^  Rostov-orhDon,  no.  3,  March 
1916,  pp.  139-145,  3  figs. 

The  adults  of  Anthonomus  pomotum,  even  when  hungry,  rarely  touch 
the  leaves  of  plums  and  pears,  but  the  leaves  of  apples  are  devoured 
from  the  under-surface.  Spring  spraying  ^th  milk  of  lime,  mixed 
with  crude  carbolic  acid  (2  lb.  to  30  gallons  of  the  milk)>  gave  fairly 
good  results,  but  does  not  completely  prevent  oviposition.  During  five 
years,  experiments  with  straw  belts  showed  that  the  most  effective 
type  of  belt  is  provided  by  ropes  of  straw  twisted  round  the  trunk  in 
such  a  way  that  the  first  and  second  bands  are  parallel  a  few  inches  from 
each  other,  the  third  one  covering  both  of  these  and  forming  a  hollow 
space  underneath  it,  in  which  the  insects  hide  freely.  The  whole  is 
then  covered  with  ordinary  packing  paper,  acting  as  a  waterproofing. 
Such  a  belt  can  be  smeared  with  adhesives  and  thus  used  in  spring  to 
prevent  various  insects  from  reaching  the  crown  of  the  tree.    In 
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November  1915  the  following  insects  were  found  inside  such  belts  : — 
Anthonomas  pomotum^  Cydia  pomonella,  Scolytus  mdH^  Etizoa  seffetum, 
Acfonycta  rumids^  Tingis  pyri  and  a  great  number  of  other  insect 
pests.  The  small  numbers  of  the  principal  pests  are  attributed  to  the 
effect  of  five  years'  application  of  such  belts.  The  belts  were  put  on  in 
autumn,  or  in  February,  the  trees  being  previously  covered  with  milk 
of  lime,  so  that  all  cracks,  etc.,  should  be  stopped  up.  If  put  on  in 
spring,  they  can  be  re-smeared  in  autumn  with  an  adhesive  against 
Chexmatobia  brumata.  Where  straw  is  scarce  and  expensive,  the  belts 
when  removed  can  be  put  in  hot  water  for  five  minutes  and  then  dried 
and  replaced.  These  belts  do  not  allow  of  sprajring  being  dispensed 
with,  but  ought  to  reduce  the  amount  that  is  necessary  by  at  least  half. 


Vebeshtchaqin  (B.).    OnbiTU  6opb6u  ci>  nbiiBHueil  bi>  EeccapaGiH. 

[Experiments  on  the  control  of  Lema  mdanopa,  L.,  in  Bessarabia.] 
Reprint  from  «c  BeC6apa6CK0e  CenbCKOe  XoanilCTBO.^  [Agri- 
culture of  Be88arabia]y  Kishinev^  no.  19, 1914,  4  pp.  [Received 
25th  April  1916.] 

The  Chrysomelid,  Lema  melanopa^  L.,  is  a  serious  pest  of  summer 
sown  crops  in  the  government  of  Bessarabia,  injuring  oats,  barley  and 
wheat.  The  imagines  winter  in  the  soil,  emerging  in  April  and  eating 
the  leaves ;  the  eggs  are  laid  on  the  leaves ;  the  larvae  live  about  a 
month  feeding  on  the  leaves  and  pupate  in  the  earth.  Experiments 
were  made  against  this  pest  with  various  remedies,  such  as  spraying 
with  Paris  green  and  djipsin,  powdering  with  a  mixture  of  Pans  green, 
cement  and  sand,  and  cement  and  sand  alone.  A  death-rate  of  100  per 
cent,  was  observed  when  powdering  with  a  mixture  containing  2  per 
cent,  and  6  per  cent,  of  green,  while  the  mixture  without  green  gave 
no  positive  results,  the  larvae  being  able  to  disentangle  themselves 
from  the  cement  and  sand.  The  best  and  least  expensive  remedy 
consisted  of  spraying  with  1  oz.  of  green  and  2  oz.  of  quick  lime  in  3 
gallons  of  water,  with  the  addition  of  some  molasses ;  the  spraying  must 
be  done  immediately  the  insects  appear,  adult  larvae  being  less  sus- 
ceptible to  the  poison  and  seriously  injured  plants  less  able  to  recover. 


VERBSHTCHAaiN  (B.).    Ki>  noiiBiieHiio  nyroBoro  MOTunbica  bi>  Eecca- 

pa6ill.  [On  the  appearance  of  Phlyctaenodes  stieticalis  in 
Bessarabia.]— Reprint  from  « EeccapaSCKOe  CenbCKOB  XoSflH- 
CTBO.  [AgricuUure  of  Bessarabia],  Kishinev,  no.  15,  1915,  4  pp. 
[Received  25th  April  1916.] 

A  general  and  popular  account  of  the  biology  of  Phlyctaenodes 
stieticalis,  an  outbreak  of  which  occurred  in  Bessarabia  in  1915,  is  given. 
On  behalf  of  the  Station  of  Kishinev  various  parts  of  the  government 
were  visited  and  the  damage  done  investigated;  this  extended  to 
maize,  market-garden  crops,  beet,  peas,  suidOlowers,  hemp,  fruit  trees 
and  bush  fruit;  beans  and  tomatoes  escaped.  On  the  whole  the 
damage  did  not  appear  to  be  very  serious. 
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Grandi  (G.).  Contribute  alia  eonoseenxa  del  eostumi  e  delle  meta- 
morfosl  del  Tychius  S-^puncUUus  (L.),  (Coleoptera,  Cureullonldae). 
[A  contribution  to  the  knowledge  of  the  habits  and  metamor- 
phoses of  Tychius  5-punctcUiM,  L.  (Coleoptera  Curculionidae).] — 
Separate,  dated  18th  March  1916,  from  Boll.  Lab.  Zool.  Agrar.  R. 
Seuola  Sup.  Agric.,  Portici,  x,  pp.  103-119,  6  figs. 

In  April  1915  the  attention  of  the  Laboratory  was  called  to  a  severe 
invasion  of  Tychius  5'punct(Uu8  in  bean  plantations  at  Ruvo  di  Puglia. 
All  stages  of  this  Curculionid  are  described.  The  adult  beetle  feeds 
on  the  parenchyma  of  the  tender  leaves  and  of  the  yoimg  pod.  In 
the  pods  the  holes  bored  for  feeding  do  not  apparently  differ  from  those 
made  for  oviposition,  but  sections  never  showed  the  seeds  to  be 
attacked  in  the  former  case.  Mating  usually  takes  place  in  mid- April, 
sometimes  in  March.  After  mating  the  female  begms  to  oviposit  and 
usually  selects  young  pods.  The  method  of  oviposition  is  described 
in  detail.  The  local  damage  done  was  serious.  According  to  the 
growers  the  infestations  occur  at  very  long  intervals  and  the  losses 
vary  from  50  to  75  per  cent. ;  in  some  cases  the  entire  crop  is  lost. 
As  natural  enemies  are  not  known,  soil  disinfection  with  carbon 
bisulphide  (30-^50  c.c.  per  square  metre)  should  be  carried  out  as  soon 
as  the  crop  is  harvested  or  before  the  new  crop  is  sown.  A  more 
radical  measure  would  involve  the  planting  of  some  other  crop  for 
some  years  by  all  the  growers  in  the  infested  region.  The  collection 
of  the  weevils  is  not  a  practical  measure.  A  bibliography  of  seven 
works  completes  this  paper. 


EoNDAR  (G.).    Blehos  damninhos  da  fruetieultura  e  arborleultura. 

[Larvae  injurious  to  fruit  and  tree  culture.] — Biblioteca  Agricola 
Popular  BrazHeira,  St.  Paulo,  no.  22,  1915,  52  pp.,  26  figs. 
[Received  5th  AprU  1916.] 

Cerambycid  beetles  are  prominent  in  Brazil  on  account  of  the  damage 
they  do  to  orchards  and  parks.    The  following  species  are  briefly 
described: — Oncideres  amputator,  F.,  0.  heterocera,  Thom.,  0.  saga, 
Dalm.,  0.  gibbosa,  Thom.,  and  mention  is  also  made  of  0.  dejeani^ 
Thom.,  and  0.  impluviata,  Germ.    Mangoes,  peaches,  roses  and  guavas 
are  among  the  many  species  attacked.  The  best  method  of  control  is  to 
collect  and  bum  all  dead  branches  in  January,  February  and  March. 
ChrysophyUum  raminiflorumy  Cam.,  which  is  a  tree  of  some  value  as 
timber,  is  often  bored  by  Hamaticherus  mexicanus,  Thom.  {castaneus, 
Bates)  to  such  an  extent  as  to  be  useless.    This  insect  is  attracted  by 
light  at  night  from  September  to  December.    Its  eggs  are  deposited 
in  the  bark  and  the  larvae  mine  subcortical  galleries  until  they  attain 
full  growth,  when  they  bore  to  the  centre  of  the  trunk  and  excavate  a 
chamber  in  which  they  pupate.    The  adult  makes  its  exit  by  the  larval 
gallery.    Only  weakly,  dying  or  recently  felled  trees  are  chosen  for 
oviposition.    H,  mexicanus  is  also  very  common  on  Sponia  micrantha 
and  this  tree  is  attacked  when  in  vigorous  growth,  so  that«  although 
of    no    commercial   value    itself,   it  becomes   of  some    economic 
importance.    To  prevent  oviposition  in  fallen  trunks,  all  that  is  needed 
is  to  decorticate  them,  especially  that  part  in  contact  with  the  ground. 

(C268)  b2 


220 

The  following  are  borers  of  Leguminosae : — MetopocoHus  qmdrir 
spinosus,  Buq.,  which  is  somewhat  rare  in  entomological  coUections,. 
Iliough  very  common  in  Brazilian  forests.  The  eggs  are  laid  on  the 
branches  of  Leguminosae  and  the  larvae  mine  downwards  in  the  stem. 
The  life-cycle  of  Af .  quadriapinosuB  lasts  two  years^  the  adults  appearing 
in  October  and  November.  No  practical  method  of  control  exists, 
but  the  multiplication  of  the  host-trees  should  be  checked.  The 
larva  of  Coccoaerus  novempunctiis,  Germ.,  causes  the  same  injury  to 
Leguminosae  as  Diploschema  rotundicoUe  does  to  the  orange.  Infested 
branches  should  be  collected  and  spUt  in  order  to  kiU  uie  larva ;  if 
veiy  numerous  they  may  be  burnt.  The  adult  appears  in  sununer. 
Th^  is  also  the  case  with  the  adult  of  Criodian  ftUvapUosumy  6ahan» 
which  has  similar  habits.  A  tree  which  has  been  much  used  for 
ornamental  purposes,  Jacaranda  mimosifolia,  has  sufiered  very 
severely  from  the  attacks  of  an  apparently  undescribed  Cerambycid. 
The  larvae  of  this  beetle  attack  trees  in  vigorous  growth,  boring 
internal  mines  with  lateral  orifices.  The  life-cycle  lasts  two  years^ 
The  adult  appears  in  October-November. 

The  following  Cubcuugnidae  are  among  those  of  economic 
importance: — tieUipus  catagraphus,  (Jerm.,  is  very  injurious  to 
Anona  reticulata  (netted  custard  apple),  rendering  its  cultivation 
impossible  in  some  localities;  other  fruit  trees  are  also  attacked. 
The  larvae  develop  beneath  the  bark,  and  the  best  preventive  control 
consists  in  lime-washing  the  trunks.  As  a  shade-tree,  NeCtandra 
venuhsa  ("  canellinha  ")  has  been  largely  planted,  but  when  present  in 
numbers,  it  is  now  being  totally  destroyed  by  Cratosomus  bos,  Gyl.  From 
October  to  December  C.  bos  oviposits  on  the  branches  or  trunk ;  the 
larvae  develop  in  the  wood,  the  mines  sometimes  attaining  a  length  of 
from  10  to  13  feet.  If  the  tree  is  not  of  sufficient  height,  the  larva 
enters  the  roots  or  turns  at  the  top  and  bores  downwards  parallel  to 
the  old  gallery.  In  one  case  a  tree  of  6  inches  diameter  contained 
52  mines  running  side  by  side.  The  life-cycle  of  C.  bos  lasts  two  years. 
No  curative  treatment  is  of  the  slightest  use  and  N.  venulosa  should 
not  be  planted  in  future.  This  pest  is  also  very  conmion  on  Lauraceae 
in  the  forests.  The  larva  has  a  lar^e  chitinous  plate  on  the  pronotum 
and  another  on  the  anal  area.  The  mines  bemg  open  at  each  end, 
ants  easily  enter,  and  the  plates  protect  the  larva  against  these 
enemies.  It  is  noted  that  Cratosomtts  reidi,  which  always  closes  its- 
bore  behind  it,  does  not  possess  the  posterior  plate.  The  adults  of 
C.  bos  feed  on  the  subcortical  layer  and  remove  the  outer  one  for 
this  purpose ;  this  injury  looks  as  if  it  were  due  to  scratches  with 
claws.  Cratosomus  pterygomalis  has  the  same  habits  as  the  foregoing 
insect ;  it  also  attacks  the  kitchen  laurel  {Laurus  nobilis)  and  the 
camphor  tree.  The  best  method  of  control  is  collection  of  the  adults- 
in  January  and  February.  Another  weevil,  Amerrhinus  pantherinuSf. 
OUv.,  is  a  pest  of  Cocos  nttdfera  (coconut),  which  is  being  extensively 
planted  in  the  northern  states  of  Brazil.  It  deposits  its  eggs  in 
the  petiole,  usually  in  batches  of  three  or  four.  The  larvae  feed  in 
the  petiole,  boring  longitudinal  mines  6  to  8  millimetres  wide  and 
30-40  millimetres  long ;  occasionally  the  mines  go  down  into  the 
trunk.  On  attaining  mil  growth  the  larva  makes  a  cocoon  near  the 
bark  and  enters  the  nymphal  stage,  which  lasts  about  twenty  cU^s* 
The  adult  pierces  the  bark  and  emerges,  usually  in  summer,    lliis. 
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pest  is  veiy  common  in  the  State  of  S.  Paulo  and  also  attacks  areca 
and  other  palms.  The  destroction  of  infested  parts  is  the  only  remedy. 
Other  weevils  attacking  indigenous  palms  are  HomdUmoHu  cariaceuSf 
OyL,  H.  deplanattts,  Sahib.,  Sphenojj/iorus  ensiroHris,  Germ.,  Rhyncho' 
jfhorus  patmarum,  L.,  and  Adiarias  parcua^  Fhs. ;  these  may  also  be 
able  to  attack  the  coconut, 

Chrysomelid  beetle  pests  include  Alumus  marginatua^  Gu&.,  which 
does  considerable  injury  to  coconuts  through  the  larvae  feeding  on 
the  tender  leaves  in  the  bud.  Leaves  already  developed  are  injured 
in  the  cortical  parenchyma  of  the  petioles  right  down  to  the  woody 
tissues,  so  that  decortication  results  with  subsequent  rotting.  The 
internal  or  upper  sur&ce  of  the  petiole  is  the  most  affected,  as  rain 
penetrates  into  the  wounds  carrymg  infective  germs  with  it.  A.  mat' 
ginaius  may  be  the  chief  disseminator  of  bud-rot  by  facilitating  the 
incubation  of  BadUus  coU.  The  larva  usually  remains  in  the  same 
spot,  continuing  to  feed  in  the  wound  first  made  by  it,  and  attaches 
itself  to  the  petiole  in  order  to  pass  the  pupal  stage.  The  adult 
emerges  at  all  seasons  and  there  may  be  several  generations  during  the 
course  of  a  year.  The  adult  measures  28  to  30  millimetres  in  length 
and  13  to  14  millimetres  in  breadth.  Brazilian  palms,  such  as  Cocas 
fomanzoffianay  are  attacked  by  the  larvae  of  Alumus  i-^nacukUus,  Gu&., 
and  A.  caraUinuSi  Yig. ;  these  larvae  closely  resemble  those  of  the 
preceding  species.  The  larva  of  A,  coraUinus  has  also  been  observed 
in  coconuts  in  the  State  of  Bahia. 

Injurious  Lepidoptera  include : — Ccdigo  eurUochus,  Cram.,  the  larvae 
of  which  devour  the  leaves  of  the  banana  by  night,  hiding  by  day. 
Collection  of  the  larvae  or  spraying  with  Paris  green  are  the  controls 
advised.  Bromdia  ananasy  L.  (pineapple)  is  attacked  by  Ht/polycaena 
phUippuSy  F.,*  both  young  and  mature  fruit  being  injured.  The  plants 
should  be  inspected,  preferably  in  the  morning,  in  November  and 
December  and  the  larvae  should  be  removed  and  lolled.  Both  Cucumis 
S€UivtM  (cucumber)  and  Cucumis  melo  (melon)  are  attacked  by  the  larva 
of  Zinckenia  {Marmronia)  nitiddliSf  Cram.  The  cucumber  is  mined 
in  the  part  in  which  the  seeds  occur,  while  in  the  melon  the  fleshy  part 
is  affected.  When  the  larva  is  young  it  feeds  on  the  leaves.  On 
attaining  full  growth  the  larva  leaves  the  fruit  and  passes  about 
10  days  in  the  chrysalis  stage.  Spra3ring  with  Paris  green,  1  in  2,000, 
when  the  first  flowers  appear,  and  repeating  the  applications  a  few  times 
will  control  this  pest.  In  the  case  of  the  cucumber,  the  skin  of  which 
is  eaten,  treatment  should  be  discontinued  when  the  fruits  are  formed. 

Among  the  Diptera,  Acanthomera  picla,  Wied.,  is  a  pest  of  many 
trees.  The  fl^  oviposits  on  the  bark  and  the  larvae  penetrate  into  the 
trunk,  sometunes  Doring  through  its  entire  diameter,  always  trans- 
versely and  never  in  a  vertical  direction.  The  mines  are  open  at  the 
ends  for  the  expulsion  of  the  evil-smelling  excreta.  The  nymphal 
stage  is  passed  in  the  mine.  The  adults  are  over  2|  inches  in  length. 
Indigenous  trees  are  attacked,  but  the  chief  injury  is  done  to  imported 
species.  The  same  control  methods  as  those  adopted  in  Europe  against 
the  larvae  of  Cossus  cossus  are  advised.  Water-melons  are  attacked 
by  the  larvae  of  the  water-melon  fly. 

*  This  species  has  probably  been  wrongly  identified,  for  H,  philippus  is 
a  purely  African  butterfly,  and  the  genus  Hypolycaena  is  not  known  to 
oc^ur  in  South  America. — Ed. 
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SAVAfiTANo  (L.).  Del  valore  agrario  ehe  Parborieoltore  deve  dare  alia 
mieosl  del  erisonf  alo.  [The  agricaltural  importance  of  the  mycosis 
attacking  C%fy9omj?AaIu«  didyospermi^  Mask.] — R.  Staz.  Speritnent. 
Agrum.  FruUic.,  Adreale^  Bern.  no.  21,  February  1916,  7  pp. 

Citrus  growers  in  Calabria  having  reported  the  disappearance  of 
Chrysammalus  dictyospermi.  Mask.,  investigation  showed  thb  to  be 
principaUy  due  to  the  scale  being  attacked  by  a  species  of  Cladosporium. 
This  fingus  is  active  mainly  in  the  autnmi  and  is  more  important  in 
its  results  than  the  predaceous  Coccinellids,  Chihchorus  bipusttuatus 
and  Exochomus  qucuiripuHvlatus,  These  natural  enemies  do  not, 
however,  justify  the  disuse  of  the  lime-sulphur  spray,  which  should 
continue  to  be  applied  immediately  an  outbreak  of  the  scale  is  noticed. 


Savastano  (L.).  La  poltlglia  soUo-calclca  In  sostituzlone  della  eupro- 
ealciea  eontro  talunl  parasiti  funglnl  degll  alberl  eolttvatt.  [The 
lime-sulphur  spray  as  a  substitute  for  copper-sulphur  against 
some  fungus  parasites  of  cultivated  trees.}-—/?.  Staz.  Speriment* 
Agric.  FruttiCy  Acireale,  Boll.  no.  22,  17th  February  1916, 4  pp. 

This  bulletin  deals  with  the  use  of  lime-sulphur  mixture  against 
fungi  such  as  Exoascus  deformans ^  Cycloconium  oleaginum,  etc.,  and 
recommends  the  substitution  of  it  for  the  more  expensive  cupric- 
sulphur  spray. 

Como  eombater  a  praga  dos  arrozaes.  [How  to  combat  rice-field 
pests.] — Chacaras  e  QuintaeSf  Rio  de  Janeiro^  xiii,  no.  3,  15th 
March  1916,  pp.  188-189,  3  figs. 

The  beetles,  Dyscinetus  geminatus,  F.,  and  Podalgus  humiliSy  Burm., 
are  rice-field  pests  in  the  Brazilian  State  of  Minas  Greraes.  Flooding 
the  fields  and  light-traps  are  the  control  measures  advised  against 
them. 

Un  ennemi  du  framboisier.  [An  enemy  of  the  raspberry.]— Pro^n^ 
Agricole,  Amiens,  no.  1472,  2nd  Apnl  1916,  p.  178. 

In  reply  to  a  correspondent  complaining  of  injury  to  raspberry 
bushes  by  larvae  infesting  the  stems,  the  insect  concerned  is  stated 
to  be  the  Buprestid  beetle,  Agrilus  rubicola.  The  winter  collection 
and  burning  of  the  dried  stems,  the  cutting  and  burning  in  May  of  all 
stems  with  faded  foliage,  and  the  destruction  of  neighbouring  brambles, 
which  also  serve  as  host-plants,  are  advised  against  this  pest. 


Ravaz  (L.).  Repartition  des  Insectes  de  la  Vigne  sur  les  Souehes. 
[Distribution  of  vine  insects  on  the  stocks.] — Progris  Agric.  et 
Viiic.,  MontpeUier,  xxxiii,  no.  9, 27th  February  1916,  pp.  202-203. 
[Received  12th  April  1916.] 

Examples  are  given  from  two  vineyards,  one  from  Castelnau  near 
Montpellier  in  the  Department  of  Herault  and  another  from  the 
neighbouring  Department  of  the  Aude.  In  the  former,  five  areas 
were  examined  and  despite  a  serious  attack  by  the  vine  P}nralis 
{Sparganothis  piUeriarui)  m  1915,  none  were  found,  while  the  numbers 
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of  Clysia  atnbigueUa  and  Polychrasis  botrana  were  veiy  small,  though 
in  another  vineyard  not  far  away  they  were  abundant.  In  the  other 
vineyard,  S.  pUleriana  was  not  found  on  the  bark  of  the  trunk,  but 
only  on  the  branches ;  on  the  other  hand,  the  remains  of  cocoons  of 
C  ambtguella  were  found  on  the  trunk  and  on  the  branches,  respec- 
tively, in  the  ratio  of  11 : 3.  These  figures  show  the  necessity  of 
treating  the  trunks  against  C  ambigmUa. 

Trofimenko  (M.)  &  Obiedoff  (S.).  Le  Vin  des  Raisins  traitfe  auz 
Ars6nlate8  eontre  la  2™®  Gtoiration  des  Insectes.  [Wine  from 
grapes  treated  with  arsenates  against  the  second  g^ieration  of 
insects.] — Progris  Agric.  et  Vitic,,  MontpeUierf  xxxiii,  no.  14, 
2nd  April  1916,  pp.  331-333. 

As  arsenical  sprays  have  proved  to  be  very  effective  against  the 
second  generation  of  Clysia  atnbigueUa  and  Polychrosis  botrana,  experi- 
ments were  made  by  the  authors  to  ascertain  whether  arsenic  was 
present  in  the  wine  made  from  grapes  which  had  been  treated  in  this 
way.  Fruit  which  showed  a  continuous  layer  of  arsenical  matter  over 
the  berry  and  stalk,  and  which  had  not  been  subjected  to  rain  between 
the  time  of  application  of  the  spray  and  the  time  of  picking,  was  used. 
As  a  result,  it  was  found  that  white  wine  was  entirely  free  Arom  arsenic, 
while  red  wine  showed  traces  (0'0002  gram  per  litre).  The  residue 
could  be  used  for  the  extraction  of  tartar,  the  washing  being  sufficient 
to  carry  away  the  arsenate.  The  traces  of  arsenic  contained  in  red 
wine  were  not  sufficient  to  prohibit  its  consumption.  Further  experi- 
ments in  this  connection  are  being  carried  on. 

Passt  (P.).  A  propos  de  la  destruetlon  des  guSpes.  [The  destruction 
of  wasps.] — VApicaUeuf,  Paris,  Ix,  nos.  1-2,  January-February 
1916,  pp.  17-18.    [Received  15th  April  1916.] 

Carbon  bisulphide  is  stated  to  be  very  effective  against  colonies  of 
wasps.  If  1|  to  2  oz.  be  poured  into  the  entrance  of  the  nest,  the 
death  of  the  insects  occurs  after  a  few  hours,  owing  to  the  fumes  being 
heavier  than  air.  The  operation  is  best  carried  out  in  the  evening, 
but  may  be  done  by  day  if  necessary. 

L£cAiLLON  (M.  A.).  Sur  I'existenee  de  deux  ginirations  annuelles 
Chez  la  Galiruque  de  !*Orme  {Galeruca  luteola,  F.  MtUler)»  et  sur 
la  maniire  dont  elles  se  succMent  [On  the  existence  of  two 
annual  generations  in  the  Galeruca  of  the  elm  {Oaleruca 
luteola,  F.  Miiller),  and  on  the  manner  in  which  they  follow  one 
another.] — C.  R.  hd)dom.  Ac.  Sci.,  Paris,  clxii,  no.  13,  27th  March 
1916,  pp.  481-484. 

In  the  neighbourhood  of  Toulouse  the  eggs  of  OaleruceUa  (Gcderuca) 
luleola  are  laid  on  the  leaves  of  elm  from  the  beginning  of  May  to  the 
beginning  of  September.  Two  generations  occur  annually,  the  first 
in  May  and  June,  the  second  in  July  and  August.  The  duration  of 
the  egg-laying  period  of  a  single  female  does  not  exceed  six  weeks. 
Larvae  from  the  first  generation  of  adults  were  observed  to  emerge 
on  15th  June  1914 ;  the  pupal  stage  was  reached  on  3rd  July  1914» 
and  adults  emerged  10  days  later.    Egg-laying  by  the  second  generation 
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of  adults  lasted  from  30th  July  to  4th  September.  Some  of  the  adults 
remained  alive  for  four  months  after  oviposition  was  completed. 
The  two  generations  show  a  considerable  degree  of  overlapping  and 
adults  of  the  second  generation  begin  to  appear  when  some  of  the 
previous  generation  are  still  reproducing.  Similarly,  adults  of  the 
third  veneration,  which  constitute  the  first  generation  of  the  f ollow^lg 
year,  b^in  to  emerge  before  those  of  the  second  generation  have 
finished  oviposition.  It  is  also  possible  that  some  adults  of  the  second 
generation  may  hibernate  before  egg-laying  is  complete,  and  then 
continue  to  reproduce  in  the  following  year,  and  also  that  certain 
adults  of  the  third  generation  may  begin  to  oviposit  before  hibernation. 

Deqbully  (L.).  Les  Traitements  de  Printemps  centre  la  Cochylls  et 
TEudiinls.  [Spring  treatment  against  Clysia  ambigueUa  and 
Polychrosis  botrana.] — Progris  Agric.  YUic^  montpdlier,  bcv  (33rd 
year),  no.  10,  5th  March  1916,  pp.  221-224. 

Immediate  control  is  necessary  unless  the  injury  done  in  1915  by 
Clysia  ambi^iudla  and  Polychrosis  botrana  is  to  be  repeated.  The  com- 
bination of  msecticidal  and  anticryptogamic  treatment  may  be  effected 
in  two  ways,  the  simplest  being^e  addition  of  1  lb.  of  commeicial 
lead  arsenate  to  every  10  gals,  of  cupric  spray.  Another,  and  more 
economical  method,  is  to  use  sodium  arsenate  alone. 

To  prepare  a  cupro-arsenical  sprav,  101b.  of  copper  sulphate  is 
dissolved  as  usual  in  about  25  gals,  of  water  and  then  from  12  oz.  to 
1  lb.  of  sodium  arsenate — ^previously  dissolved  in  2  gals,  of  water — ^is 
added.  After  mixing  for  a  few  minutes,  the  liquid  must  be  neutralised 
by  adding  a  sufficient  quantity  of  milk  of  lime  or  a  dilute  solution  of 
sodium  carbonate,  so  that  a  total  bulk  of  50  gals,  is  obtained.  It 
should  be  noted  that  lead  arsenate  is  generally  hdd  to  be  more  efficient 
than  this  formida.  Commercial  lead  arsenates  sometimes  produce 
somewhat  heavy  precipitates  which  adhere  badly  to  the  foliage. 
Makers  seem  to  have  avoided  thb  trouble  by  modifying  the  form  under 
which  they  now  sell  these  products.  A  cupro-arsenical  spray  may  be, 
however,  prepared  in  the  following  manner  from  sodium  arsenate  and 
lead  acetate : — ^Two  solutions  are  made,  one  containing  a  double  dose 
of  copper,  and  the  other  a  double  dose  of  arsenic.  Thus,  if  a  solution 
containing  2  per  cent,  of  copper  sulphate  is  required,  the  copper 
solution  may  be  prepared  by  dissolving  20  lb.  of  copper  sulphate  in 
50  gals,  of  water  with  sufficient  lime  or  sodium  carbonate  to  neutralise 
it,  and  the  arsenic  solution  is  obtained  by  dissolving  2  or  3  lb.  of  sodium 
arsenate  and  6  or  9  lb.  of  lead  acetate  in  50  gals,  of  water.  On  mixing 
the  two  solutions,  100  gals,  of  spray  at  the  proper  strength  results. 
In  regions  with  a  damp  climate  the  stronger  arsenical  solution  should 
be  used,  but  in  the  south  the  weaker  one  will  suffice,  imless  caterpillars 
are  present  at  the  end  of  the  season  or  there  are  many  pupae 
beneath  the  bark.  While  arsenicals  are  infallible  against  HaUica  and 
the  leaf-roller  of  the  vine,  they  have  not  always  given  in  the  field  the 
results  against  Clysia  and  Polychrosis  which  mi^ht  have  been  expected 
from  experimental  work.  This  is  due  to  the  difficulty  of  ascertaining 
the  proper  moment  for  spraying,  owing  to  the  overlapping  of  the 
generations,  and  to  the  fact  that  the  moths  can  pass  from  a  neighbouring 
untreated  vineyard  to  one  where  sprajring  has  been  carried  out. 
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G.  B.  Doses  d*ars6iiiate  de  sonde  et  d'acttate  de  plomb  poor  obtenlr 
l'ars6niate  de  plomb.  [Quantities  of  sodium  aisenate  and  lead 
acetate  requir^  for  obtaining  lead  arsenate.] — Rev.  VUic.,  Paris, 
xliv,  no.  1132,  9th  March  1916,  pp.  194-195. 

Lead  arsenate,  for  use  against  Clysia  ambigueUa  and  Polychrosis 
boirana,  may  be  obtained  commercially  or  may  be  prepared  from 
sodium  arsenate  and  lead  acetate.  The  quantities  required  for  62^  gab. 
are  30  oz.  sodium  arsenate  and  66  oz.  lead  acetate,  the  latter  salt  being 
gradually  added  to  the  former.  Lead  arsenate  is  in  a  better  physical 
state  when  it  is  mixed  with  acetate  of  copper  (verdigris)  than  when 
incorporated  into  a  copper  sulphate  spray. 

Fletcher  (T.  B.).  Agrlcoltural  Entomology.— Reprint  from  Ann. 
Rept.  Bd.  Scientifio  Advice  for  India,  1914^1915;  CalcuUa,  [1916] 
Economic  Zoology,  pp.  1-15.    [Received  1st  April  1916.] 

The  first  part  of  this  paper  deals  with  work  done  at  Pusa.  Experi- 
ments are  still  in  progress  to  test  the  relative  immunity  of  different 
varieties  of  cotton  to  attacks  of  bollworm  (Earias).  The  bollworms 
found  were  also  examined  for  the  presence  of  parasites,  which  were 
bred  out,  recorded  and  liberated  in  the  experimental  area.  So  far  as 
noted  hitherto  the  infestation  of  Eariaa  [in^sulanal  by  Rhogas  [kfroyi] 
is  less  than  5  per  cent.,  even  under  the  most  favourable  conditions. 
The  life-history  of  the  Cercopid,  Machaerota  planitiae,  was  studied.  This 
insect  lives  in  a  calcareous  tube  on  cotton  stems  and  frequently  stunts 
the  growth  of  the  young  shoots.  With  a  view  to  sending  parasites 
of  Chrysamphalus  {Aspidiotus)  aurantii  to  Italy,  a  study  was  begun  of 
the  parasites  of  this  scale,  which  occurs  commonly  at  Pusa  on  Citrus  sp., 
but  very  few  parasites  could  be  obtained.  A  large  amount  of  material 
was  collected  with  a  view  to  finding  parasites  of  Coccus  {Lecanium) 
viridis  in  the  coffee  districts  of  South  India,  but  most  of  the  local 
Lecanhnae  were  free  from  Chalcid  parasites ;  only  those  scales  found 
on  Ficus  religiosa  and  Ridnus  communis  were  parasitised  to  any  extent. 
Life-histories  of  Aleurodes  citri,  A,  bergi  and  A.  ridni  were  studied 
and  attempts  made  to  procure  parasites.  The  complete  life-history 
of  the  Ful^rid,  Pyrilia  aberrans,  was  worked  out  during  the  year. 
Chalcid,  D^dnid  and  Stylopid  parasites  were  also  reared,  some  of  these 
being  new.  It  is  stated  that  three  species  of  PyriUa  (P.  aberrans, 
P.  perpusiUa  and  P.  pusana)  are  found  on  sugar-cane  at  Pusa,  all  of 
which  were  formerly  confused  under  the  first  name.  Much  time  was 
given  to  the  outbreak  of  Nephotettix  bipunctatus  (rice  leaf-hopper)  in 
the  Central  Provinces.  Of  six  control  measures  tried,  it  was  found 
that  putting  up  lantern  traps  in  the  fields  was  the  most  efficacious 
and  the  most  readily  adopted  by  the  cultivators. 

In  the  insectary  some  two  hundred  insects  were  studied  which  had 
not  been  previously  reared.  Among  the  beetles  were  many  predaceous 
specie^,  including  an  unidentified  Carabid  predaceous  on  a  Cydnid  bug ; 
a  species  of  CfUaenius  predaceous  both  in  the  larval  and  adult  stage  on 
caterpillars  of  Vtetheisa  pulcheUa,  and  several  Elaterid  beetles.  Of 
these  last  a  single  grub  of  Agrypnus  sp.  destroyed  more  than  200 
Scarabaeid  grubs  in  the  course  of  about  three  months,  and  another 
Elaterid  larva  was  found  to  exercise  a  considerable  control  on  Tene- 
brionid  grubs  feeding  at  the  roots  of  gram  and  other  crops.     It  was 
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found  in  studying  some  common  insects,  such  as  Laspeyresiay  Chilo,, 
CJdoridea,  etc.,  reared  for  observation  of  exact  cycles  of  their  life- 
history,  that  out  of  a  batch  of  larvae,  feeding  and  commencing  to 
hibernate  at  the  same  time,  some  individuals  hibernate  and  emerge  as 
adults,  whilst  others  hibernate  during  the  cold  weather,  then  aestivate 
during  the  hot-dry  season  and  emerge  at  irregular  intervals  thereafter 
as  late  as  July  and  August.  From  the  point  of  view  of  control  this  is 
of  some  importance,  as  measures  taken  on  the  first  appearance  of  the 
insects  after  hibernation  may  be  rendered  abortive,  or  will  at  least 
require  to  be  supplemented,  in  view  of  these  later  emergences.  This- 
emphasises  the  &ct  that  an  intimate  knowledge  of  the  habits  of  insects- 
concerned  must  be  the  first  step  towards  their  control. 

Crocidolomia  binotcdis  is  a  cold  weather  pest  of  Cruciferae. 
Unsuccessful  attempts  were  made  to  find  out  how  it  passes  through 
the  rest  of  the  year.  Mylabris  {Zonabris)  pitstidala  is  an  extremely 
common  black  and  red  blister  beetle  whose  life-history  is  yet  unknown. 
Dr.  Boepke,  of  the  Experimental  Station  at  Salatiga  in  Java,  informed 
the  author  that  he  had  found  larvae  of  this  species  feeding  on  egg- 
masses  of  Cyrt(icanihacriSy  and  it  is  probable  that  this  beetle  has  a 
similar  habit  in  India.  The  Bruchid  beetle,  Bruchus  affinis,  waa 
observed  to  lay  eggs  extensively  on  pea-pods  at  Pusa  in  January  and 
February,  so  that  the  peas  may  be  infected  in  the  field  before  being 
stored.  The  life  of  the  adult  of  Odoiparus  longicoUiSy  a  weevil  which 
bores  in  plantain  stems,  has  been  found  to  extend  to  a  period  of  up  to* 
two  years.  With  reference  to  the  campaign  against  Agiotis  ypsilon 
at  Mokameh  [see  this  Review^  Ser.  A,  iv,  p.  95]  it  was  not  known  how 
this  insect  passes  through  the  hot  weather  and  rainy  season  in  the 
plains  of  India.  Under  Insectary  conditions  continuous  broods  have 
been  obtained,  which  suggests  that  it  may  breed  somewhere  in  the 
vicinity  of  the  areas  attacked  from  September  to  December. 

Experiments  have  shown  that  the  adult  of  Tenebroides  maurilanicus^ 
as  well  as  the  larva,  eats  wheat  and  rice  grains,  preferring  wheat  to  rice. 
The  adult  however  preys  upon  the  adult  rice  weevil,  CaJandra  oryzae, 
so  that  in  grain  affected  by  C.  oryz€te,  the  presence  of  T.  mauriianious 
is  beneficial,  as,  when  present  in  sufficiently  large  numbers,  they  will 
ultimately  rid  the  grain  of  the  weevils,  while  the  loss  through  their 
own  attacks  will  be  less  than  if  the  weevils  occurred  unchecked. 
Balocera  mbitSy  a  Longicom  beetle  commonly  boring  in  fig,  mango,  etc., 
has  been  reared  from  the  egg  and  the  complete  liie-cycle  observed  to 
occupy  a  year.  Balaninua  c-album  has  been  traced  throughout  the 
year;  its  life-cycle  occupies  twelve  months.  Complete  life-cycles 
have  been  observed  of  the  Lepidoptera,  Selepa  (Ploiheia)  ceUiSy. 
Euproctis  (Parthesia)  xantharrhoeay  Perigea  oapensis^  Spodoptera 
mauritiay  Terias  hecabe,  HypoUmnas  bolinay  Euploea  corCy  Precis 
{Junonia)  orithyiay  Huphina  nerismy  PapUio  polytes  and  Deilephila 
nerii.  Some  work  was  done  on  a  Braconid  parasite  of  Diacrisia  obliqua 
and  an  Ichneumonid  parasite  of  Spodoptera  maurUia. 

Fruit-flies  have  been  reared  in  large  numbers  in  order  to  procure 
parasites  and  to  ascertain  the  proportion  parasitised.  In  the  case  of 
Vacua  (Bctctrocera)  cucurbitaCy  the  parasites  were  very  few.  Only  in 
one  lot  of  fruits  of  Momordica  charantia  were  the  maggots  found  to  be 
attacked  by  a  Braconid  parasite  to  the  extent  of  about  16  per  cent., 
and  even  this  parasite  was  not  present  throughout  the  year.    Dacus^ 
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(Bactrocera)  zonatfAS  (peach  fly)  showed  an  insignificant  percentage  of 
parasitism.  Carpomyia  vesuviana  was  reared  from  fruits  of  Zizyjlhm 
jujuba  and  was  found  to  be  extensively  parasitised;  attempts  will 
be  made  to  introduce  the  parasite  in  question  into  Italy.  In  order  to 
test  the  effect  of  poisoned  sprays  on  fruit-flies,  large  numbers,  reared 
in  the  Insectary,  were  fed  with  a  solution  composed  of  lead  arsenate, 
21  to  5  oz.,  gur,  2^  lb.,  and  water,  i  gals.  It  was  found  that  a  strength 
01 3  to  5  oz.  of  lead  arsenate  killed  the  flies  in  about  36  hours. 

Odaniotermes  (usmiUhi,  the  largest  of  the  five  termites  known  ta 
occur  at  Pusa,  has  been  reared  from  the  egg  to  the  adult  under  obser- 
vation. It  is  believed  that  this  is  the  first  time  this  has  been  done  in 
the  case  of  the  true  earth-dwelling  TERMinDAE.  Experiments  in  the 
preservation  of  wood  against  termite  attack  were  continued,  Mtcro- 
termes  obesi  (anandi)  being  the  species  experimented  with.  "Powellized" 
wood  failed  almost  wholly  within  four  years.  **  Sideroleum,"  tested 
as  a  preservative  of  wood  against  termites,  also  failed,  but  further 
tests  are  being  made.  Testing  of  ''Microlineum"  was  begun.  Creosote 
was  used  in  the  hopes  of  making  sugar-cane  sets  immune  to  termites 
without  interfering  with  germination,  but  these  experiments  failed. 

The  second  part  of  this  paper  deals  with  work  in  the  Provinces. 

In  Madras  an  extensive  campaign  against  Colemania  sphenarioides 
(Deccan  grasshopper)  was  planned,  but  owing  to  climatic  causes  the 
outbreak  in  1914  was  insignificant.  Experiments  in  the  control  of 
mango  hoppers  (IdiocertM)  were  made  in  the  Salem  district,  the  trees 
being  sprayed  with  crude  oil  emulsion  and  with  fish-oil  soap ;  successful 
results  were  attained.  Experiments  with  light-traps  for  the  control 
of  the  rice  stem-borer  (Sdioenobitis)  showed  that  other  means  must  be 
sought  for  combating  this  most  serious  pest ;  this  result  is  identical 
with  that  reached  at  Pusa  and  in  Bombay. 

In  Bombay  light-traps  were  found  fairly  successful  in  the  control 
of  the  Arctiid,  Amsacta  mooreii  9,062  moths,  of  which  1,732  were  egg- 
laden  females,  being  caught  in  about  three  weeks,  with  the  result  that 
the  succeeding  attack  by  caterpillars  was  insignificant.  The  moths 
s^d  egg-masses  were  also  hand-picked,  but  few  were  obtained  by  this 
method.  The  regular  picking  and  destruction  of  first-attacked  shoota 
was  foimd  successful  in  preventing  attack  of  cotton  bolls  by  Earias. 
Some  experiments  were  loade  on  the  preservation  of  seed  from  insect 
attack  and  the  results  indicated  that  thorough  drying  in  the  sun  for 
three  days  or  fumigation  with  carbon  bisulphide  gave  the  best  results. 

In  the  Central  Provinces,  the  chief  event  was  the  outbreak  of 
Nephotetlix  bipunctaiua  referred  to  in  the  first  part  of  this  report. 
Borers  in  sugar-cane  were  also  studied  and  of  these  Sdrpophcya  is  the 
worst  pest,  but  experiments  proved  that  its  ravages  can  be  reduced  to 
a  minimum  by  planting  cane  in  October  and  November  instead  of  in 
February  and  Miarch  as  has  been  the  practice  hitherto. 

In  the  United  Provinces,  successful  experiments  were  made  in  the 
storage  of  seed  wheat  by  the  use  of  naphthaline. 

In  the  Punjab,  the  Dermestid,  AUagenus  undulaius,  is  the  most 
important  of  the  insects  infesting  stored  wheat  and  its  life-history  was 
worked  out.  The  removal  of  dead-hearts  in  young  sugar-cane  was 
foimd  satisfactory  as  a  control  measure  against  borers. 

In  Bihar  and  Orissa,  the  campaign  against  A^oiih  ypsUan  has  already 
been  dealt  with  [see  this  Review,  Ser.  A,  iv,  p.  95].    As  regards 
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Phthorimaea  operculeUa  (potato  moth)  the  storing  demonstrations 
were  discontinued,  as  the  effectiveness  of  the  recommended  method  of 
storing  had  been  satisfactorily  demonstrated  for  several  years  succes- 
sively. 

In  Bengal,  the  '*  bhepu  "  disease  of  rice  was  found  to  be  due  to  the 
attack  of  a  Cecidomyid  fly,  probably  Cecidomyia  oryzae,  Wood-Mason. 
Experiments  to  check  the  mango  weevil,  CryptorrhynchfAS  mangiferae, 
by  kerosene  treatment  have  given  apparently  promising  results. 

In  Burma,  tests  with  seeds  of  Cajanus  indicuSy  after  treatment  with 
carbon  bisulphide,  showed  that  their  germination  was  not  affected. 

This  paper  concludes  with  a  list  of  64  works,  issued  during  the  year 
ended  30th  June  1915,  which  deal  with  Indian  insects. 

Beeson  (C.  F.  C).  Forest  Entomology.— Beprint  from  Ann.  Rept. 
Bd.  ScienMic  Advice  for  India,  19ll-15,  Calcutta  [1916]. 
Economic  Zoology,  pp.  1-5.    [Received  11th  April  1916.] 

During  December  and  January  1914-15,  investigations  were  carried 
out  in  the  Buxa  and  Jalpai^uri  Divisions  of  Bengal  in  connection  with 
the  dying  off  of  sal  trees  (Shorea  robtMta).  Insects  were  found  to  be 
absent  from  36  per  cent,  of  the  trees  examined,  at  the  time  of  their 
death.  The  remainder  contained  the  following  insects,  before  or 
shortly  after  death : — Hophcerambyx  spinicomiSy  Newm.,  30  per  cent. ; 
Diapus  furtivus,  Samps.,  16  per  cent. ;  XyUborua  majors  Steb.,  6  per 
cent. ;  Sphaerotrypes  9iv}aliken$i%  Steb.,  X.faUax,  Eicmi.^  X  andrewesi, 
Bldfd.,  Platypus  curtus,  Chap.,  and  D.  b-spinatus^  Chap.,  13  per  cent. 
The  following  species  occurred  commonly,  but  in  nearly  all  instances 
as  late  arrivals: — Xyleborus  laticoUiSy  Bldfd.,  X.  parvulus^  Eichh., 
X.  perforans,  WolL,  X.  schlichii,  Steb.,  X.  semigranosus,  Bldfd., 
X  submarginatus,  Bldfd.,  X.  spp.  n.,  Eccoptopierus  Q-spinosus,  Motsch., 
Cro88otar8U8  saundersiy  Chap.,  C.  bonvaulairiy  Chap.,  Platypus  cupulatus, 
Chap.,  P.  solidus,  Walk.,  Diaieges  pauper,  Pasc,  Chhrophorus  sp.  n., 
Xyhtreckus  buqueti,  Lap.  and  Grory. 

H,  spinicomis  is  to  be  regarded  as  a  primary  pest,  the  remainder  of 
the  species  mentioned  above  being  secondary  ones  and  only  attacking 
trees  which  have  been  rendered  imhealthy  by  a  root  fungus.  The 
life-histories  of  H.  spinicomis  and  of  some  of  the  Scolytids  were 
studied. 

In  connection  with  insects  injuring  teak,  a  report  on  the  distribution 
and  seasonal  history  of  the  Cossid  moth,  DuomUus  ceramicus,  Wlk., 
was  circulated  in  Burma.  A  study  of  the  Hepialid  borer  of  young 
trees  was  begun.  The  Longicom,  Haplohammus  cervinua,  Hope,  was 
found  to  cause  fissures  and  cankerous  swellings  on  the  stems  of  poles 
and  saplings  in  Upper  Burma,  Northern  Shan  States,  and  Assam. 
Three  Longicoms  were  bred  from  Burmese  teak,  viz : — Olenea  gakuhea^ 
Thom.,  Nupserha  variabilis,  Gah.,  and  Xylotrechus  quadripes,  Chevr. 

Heriliera  fames,  Buch.  (sundri),  attacked  by  boring  beetles,  was 
found  in  every  case  to  possess  diseased  roots.  The  following  insects 
were  bred  from  dead  or  dying  trees : — Scolytidab  :  Crossotatsus 
squamulatus.  Chap.,  C  saundersi,  Chap,  var.,  Platypus  sp.  n.,  Cryphalus 
spp.,  Xyleborus  sMichii,  Steb.,  Progenius  (riehlii  ?).  Cerambtcidae  : 
Odonaelha  hirta,  Fairm.  Lamiidae:  Glenea  sp.  n.,  a  Buprestid 
three  Curculionids,  and  a  Siricid. 


229 

Ip$  longifolia  and  scale-insects  affecting  chir  pine  {Pinms  hmfifMi»\ 
weie  investimted.  The  seasonal  history  of  the  Fyralid»  gjfjrt)y* 
rdmsia,  which  bores  in  the  shoots  of  toon  (Cedrda  ioona)  was  studMdL 
Sack-banding  of  older  trees  during  the  first  generation  of  the  modi 
proved  an  ^ective  control  measure.  This  method,  in  oombinatjoo 
with  early  pruning  during  the  third  generation,  is  being  tested. 

The  following  miscellaneous  pests  were  recorded: — Grassbopp^s 
belonging  to  the  genera  Oedaleus^  ChrotogonuSf  TeratodeSi  on  chir 
seedlings  in  the  Pmijab ;  the  Noctuid  moth,  Hypooala  subsaiHrtU^ 
Guen.,  defoliating  Quercus  incana  in  the  Punjab ;  cockchafer  larvae 
on  deodar  seedlings  in  the  Punjab ;  Scolyttis  (Eccoptogaster)  mt^^ 
Steb.,  and  S.  deodara  on  deodar  in  Madhan  State ;  an  imidentmed 
Lymantrid  defoliating  chir  pine  in  the  United  Provinces;  Cistekh 
marpha  andrewesi,  injuring  kail  in  the  United  Provinces ;  the  Longi* 
corns,  Derolus  volmdtiSy  F.,  and  Olenea  spihta,  Thom.,  bred  from 
BonJbax  mdlabaficum  &om  Eheri ;  the  Noctuid,  Selepa  {PloAeia) 
ceUiSy  Mo.,  defoliating  sal  in  the  United  Provinces ;  the  Longicom^ 
Coelosiema  soabfcUor,  F.,  on  babul  seedlings  at  Ealpi ;  an  unidentified 
Lamiid  in  sandal  wood  from  Madras;  Saissetia  nigral  Nietn.,  on 
shoots  of  sandal  in  Travancore ;  the  bark-eating  caterpillar,  Arbela 
tetraoniSy  Mo.,  on  yoimg  casuarina  in  Bombay;  the  Lasiocampid^ 
MetanaMria  fepanda,  Wlk.,  on  Pinus  khasya  in  Assam ;  Cyrtoiracheluf 
sp.  on  Phoenix  paludosa  from  Burma;  the  Longicom,  Aristobia 
appioximatoTy  Thom.,  on  Lagerstroemia  flos-reginae  seedlings  in  Burma 
and  scale-insects,  including  Tachardia  lacca,  on  shoots  of  AUmzia 
lebbeky  in  Burma. 

Ballabd  (E.).    Calocoris  angustcUus,  Leth. — Agric.  Res.  InsL,  Piisa^ 
Bull.  no.  58,  Calcutta,  1916,  8  pp.,  1  fig.,  1  plate. 

The  Capsid,  Cahcovis  angusiatuhy  Leth.,  does  considerable  injury 
to  Sorghum  vulgare  (cholam)  and  also  occurs  on  a  variety  of  other 
cereab  and  grasses,  such  as  Pennisetum  typhoideum  (cumbu),  Setafia 
Ualica  (thenai),  Zea  mays  (maize)  and  Eragrotiis  abyssinica  (Abyssinian 
grass).  C.  angustalus  makes  its  appearance  as  soon  as  the  young  ears 
begin  to  push  their  way  out  of  the  enfolding  leaf -sheath.  In  the  young 
florets  the  eggs  are  laid  under  the  glumes  or  in  the  middle  of  the  floret 
by  means  of  the  long  scimitar-shaped  ovipositor.  The  time  when 
the  most  damage  is  done  is  probably  when  the  young  grains  are  in 
the  *'  milk  "  stage.  The  contmual  sucking  of  large  numbers  of  njrmphs 
and  adults  at  this  time  causes  the  grain  to  shrivel  and  often  the  whole 
ear  is  seen  to  be  dry  and  blackened.  Eggs  are  never  laid  in  seed  which 
is  set,  and  when  the  grains  are  hard,  it  is  only  the  young  and  immature 
ones  which  are  chosen  for  oviposition.  In  the  laboratory,  oviposition 
always  took  place  at  night,  and  began  from  two  to  three  days  after 
pairing.  Females  were  never  observed  ovipositing  in  the  field,  so 
that  eggs  are  probablj  laid  at  night  under  natural  as  well  as  artificial 
conditions.  Incubation  takes  from  five  to  seven  days.  Great 
difficulty  was  at  first  experienced  in  getting  the  eggs  to  hatch,  and 
it  was  eventually  found  that  an  extremely  moist  atmosphere  was 
necessary  for  them.  The  ^gs  hatch  in  &om  five  to  seven  days 
after  oviposition.  A  brief  description  of  each  of  the  five  instara 
is  given.    The  first  moult  takes  place  three  days  after  the  ^gs  have 


230 

hatched,  after  which  a  moult  takes  place  as  a  rule  e^ery  two  days. 
The  total  life-history  from  egg  to  adult  occupies  between  15  and  17 
days.  Thus  at  least  two  generations  may  occur  on  one  crop,  since  all 
ears  do  not  ripen  at  the  same  time.  A  disease,  the  sjrmptoms  of  which 
resemble  "  pebrine  "  in  silk-worms,  is  the  only  natural  check  known. 
A  bacterium  was  isolated  from  infected  individuals  and  grown,  but 
the  experiments  made  to  prove  whether  it  was  the  agent  or  not  were 
inconchisive.  If  a  dead  insect  were  left  in  a  breeding  jar  with  a 
healthy  one,  the  latter  in  the  course  of  two  or  three  days  almost  in- 
variably contracted  the  disease  and  died.  The  best  method  of  artificial 
control  so  far  suggested  consists  of  shaking  the  ear  over  a  tin  or  pan 
containing  water  with  a  film  of  kerosene  on  it.  This  can  however  only 
be  done  while  the  stems  are  young  and  sappy.  Spraying  is  out  of 
the  question,  and  experiments  with  light  traps  proved  useless. 

Preventive  Treatment  of  Thrips.— il^ric.  Oaz.  New  South  Wales, 
Sydney,  xxvii,  no.  2,  February  1916,  p.  126.  [Received 
Ist  April  1916.] 

An  outbreak  of  thrips  occurred  during  1915  in  orchards  in  the  Mount 
Barker  district  of  West  Australia.  The  following  preventive  measures 
were  suggested : — (1)  The  destruction  by  ploughing  in  or  burning  of  all 
grass  and  weeds  in  or  at  the  ed^es  of  orchards ;  (2)  the  application  of 
lime-sulphur  or  red  oil  emulsion  just  before  the  buds  burst;  (3) 
a  tobacco  and  soap  wash  spray  when  thrips  are  observed  on  opening 
flower  and  leaf  buds. 

Hughes  (F.).  Fumigation  of  Cotton  Seed  by  Gaseous  Hydrocyanic 
AM.—Agric.Jl.  Egypt,  Cairo,  y  {1915),  nos.  1-2, 1916,  pp.  84-90. 

This  report  is  published  in  view  of  the  possibility  of  the  vacuum 
process  for  treating  cotton  seed  by  hydrocyanic  acid  being  employed 
m  Egj^t  against  the  pink  boll  worm  (Odechia  gossypieUc^  and  other 
insect  pests.  The  following  conclusions  were  arrived  at : — (1)  Although 
minute  quantities  of  hydrocyanic  acid  have  been  found  in  all  samples 
of  treated  seed  examined,  the  amount  is  so  small  that  no  fear  need  be 
entertained  as  to  its  proving  in  any  way  toxic.  The  acid  appears  to 
be  for  the  most  part  expell^  or  destroyed  in  the  process  preparatory 
to  the  extraction  of  the  oil.  (2)  The  quantity  of  hydrocyanic  acid 
found  in  the  cake  prepared  from  treated  seed  is  so  small  that  it  would 
in  no  way  interfere  with  its  use  as  cattle  food.  (3)  No  hydrocyanic 
acid  could  be  detected  in  the  partly  refined  oil.  No  alteration  in  its 
character  or  properties  could  be  detected,  (i)  The  considerable 
absorption  of  hydrocyanic  acid  gas  by  cotton  seed  ajppears  to  be  very 
largely  due  to  the  solubility  of  the  gas  in  the  oil  contamed  in  the  seed.' 

Storey  (G.  A.).  Notes  on  Large  Scale  Experiments  against  the  Pink 
Boll  Worm  in  Cotton  Seed.  [Agric.  Jl.  Egypt,  iv,  no.  2  (1914) 
1916.]— -iffric.  Jl.  Egypt,  Cairo,  v  (1915),  nos.  1-2, 1916,  p.  91. 

A  note  by  M.  Crovisier  on  the  construction  of  a  full-sized  hot  air 
machine  for  killing  pink  boll-worms  {Gelechia  gossypieUa)  in  cotton 
seed,  which  was  omitted  from  a  former  paper  [see  this  Refkew,  Ser.  A, 
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ill,  p.  505],  is  now  published.  Triak  with  the  experimental  machine 
showed  that  the  quantity  of  seed  passing  through  the  machine  is  only 
about  1  bushel  per  hour.  As  such  an  output  is  obviously  too  small,  it 
is  suggested  that  the  endless  belt  of  canvas  could  easily  be  replaced  by 
one  01  wire  gauze  at  least  8  feet  wide.  The  nature  of  this  belt  would 
make  it  possible  to  treat  the  seed  in  a  double  layer  instead  of  a  single 
one,  while  the  length  of  the  machine  could  be  doubled,  and  instead  of 
passing  once  only  through  the  chamber,  the  belt  could  be  made  to  do 
so  three  times,  thus  making  the  capacity  of  the  proposed  machine 
seventy-two  times  that  of  the  experimental  one. 

Storey  (G.).  Report  on  the  First  Two  Years'  Working  of  the  Plant 
Protection  Law  (Law  No.  5  of  1918).— M im^^ry  of  AgriCy  Egypt, 
Tech.  &  Scient.  Service,  Bull.  no.  1  (Entom.  Section),  1916, 37  pp. 

This  report  embodies  the  text  of  the  Egyptian  Plant  Protection  Law 
No.  5  of  1913.  From  that  time  further  legislation  has  merely  con- 
sisted of  four  Orders,  issued  under  Article  7  of  the  above  law.  These 
provide  for  the  fumigation  of  the  following  imports : — Mangoes  from 
the  Indies  and  Madagascar ;  oranges,  lemons  and  mandarines  from 
Italy,  Greece  and  Sjrria  (which  countries  are  declared  to  be  infested 
with  Lepidosaphes  {Mytilaspis)  beckii)  and  from  Turkey,  Crete  and 
Khodes  (declared  to  be  infested  with  Parlatoria  zizyphus) ;  bananas 
from  the  Canary  Islands,  Zanzibar  and  Madagascar  (declared  to  be 
infested  with  Icerya  seycheUarum,  Aspidioius  destructor,  Pseudococcua 
citri  and  Chrysomphalus  aonidum. 

The  following  insects  have  been  found  on  imported  fruit: — 
Chrysomphalus  (Aspidiotus)  aonidvm,  C.  {A,)  aurantii,  L,  (M,)  beckii, 
Parlatoria  proteus  and  P.  zizyphi  on  oranges.  These  five  species  also 
occurred  on  mandarines  and,  exceptmg  the  last,  on  lemons. 
Lemons  were  infested  with  Aspidiotus  hederae,  frequently  found  on 
those  from  Italy  and  less  so  on  those  from  Syria  and  Cyprus.  Sweet 
lemons,  which  come  mainly  from  Cyprus,  were  heavily  infested  with 
C,  aurarUii  and  occasionally  with  C  aonidum,  L,  beckii  and  P.  proteus. 
The  chief  pests  on  pomegranates  were  Pyralid  larvae  (?  Ephestia  sp.) 
and  a  mealy-bug  {Pseudococcus  sp.).  On  vine  leaves  and  twigs,  used 
as  packing  for  oranges,  there  occurred  P.  proteus,  from  Cyprus, 
Deitephila  Uvornica  (striped  hawk-moth  larva),  from  Syria,  CocdneUa 
septem-punctata,  from  Turkey,  Eriophyes  vitis,  from  Cyprus  and 
Turkey.  Cydia  {Carpocapsa)  pomoneUa  was  the  chief  pest  on  apples, 
of  which  the  largest  quantity  was  imported  from  Greece,  Turkey  and 
Italy ;  P.  proteus  also  occurred  on  apples.  Other  pests  intercepted 
were  Ephestia  cautdla  on  pears  from  Syria,  Drosophila  mdanogaster  on 
rotten  apricots  and  figs  from  Cyprus ;  P.  proteus  and  a  Lepidopterous 
larva  on  peaches  from  Italy ;  P.  proteus  on  plums,  particularly  those 
from  Cyprus;  a  Lepidopterous  larva  on  almonds  from  Cyprus; 
Dacus  persicae  and  C.  aorhidum  on  mangoes  from  India ;  Lepidosaphes 
{MytiULspis)  sp.  on  olives  from  Sjrria.  Bananas  produced  a  greater 
variety  of  insect  pests  than  any  other  kind  of  fruit.  These  were : — 
C.  (umidum,  C.  aurarUii  and  Aspidiotus  destructor  from  Madagascar 
and  Zanzibar ;  P.  proteus  from  the  Canary  Islands  and  Madagascar ; 
Lecanium  sp.  from  Madagascar ;  Icerya  seycheUarum  from  Madagascar 
and  China ;   and  Psetuhcoccus  sp.  from  the  Canary  Islands. 
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Several  consignments  of  grain  and  flour  have  been  found  infested 
with  grain  weevils  (Calandra  spp.),  flour  beetles  (Tribolium  spp.), 
Sitatroga  cerealeUa  (Angoumois  grain  moth),  Ephestia  kuhnteUa 
(Mediterranean  flour  moth),  Tylenchm  trilici  (ear  cockles)  and  other 
less  important  pests.  All  these,  however,  already  occur  in  Egypt, 
and  no  steps  were  taken  to  prevent  their  importation. 

In  an  appendix  to  this  paper,  it  is  stated  that  the  above  law  has  been 
replaced  by  a  new  Law,  m.  1  of  1916,  which  embodies  the  amendments 
seen  to  be  necessary  &om  the  foregoing  report.  An  order  has  been 
published  comprising  measures  against : — Dacfus  persicae  on  mangoes ; 
JParlaUyfia  zizyphiy  L,  beckii  and  Aspidiolus  hederae  on  citrus  fraits ; 
A.  destructor^  i.  seycheUarum,  P,  dtri  and  C.  aonidvm  on  bananas. 
The  law  prohibits  the  importation  of  cotton  plants,  ginned  or  unginned 
cotton,  cotton  seed  and  cotton  wood,  vine  leaves,  living  insects  in 
all  stages  and  bacterial  cultures  injurious  to  plants.  Except  with 
the  permission  of  the  Ministry  of  Agriculture,  the  importation  is 
forbidden  of : — ^Date  palms,  banana  plants,  sugar-cane  or  any  other 
plant  which  may  be  specified,  silk-worms  and  bees.  This  also  appUes 
to  the  importation  in  transit  of  cotton  seed  and  cotton,  ginned  or 
unginned.  Various  other  measures,  such  as  examination,  fumigation, 
etc.,  are  included  in  the  law,  the  execution  of  which  is  entrusted  to  the 
Ministry  of  Agriculture  and  to  the  Customs  and  Postal  Authorities. 

GouoH  (L.).  The  nature  of  the  damage  done  by  the  pink  boll  worm 
{Gelechia  gossyptdla,  Saund.). — Ministry  of  AgriCy  Egypt,  Tech.  k 
Scient.  Service,  Bull.  no.  2  (Entom.  Section),  1916,  6  pp. 

This  paper  embodies  the  results  obtained  in  an  enquiry  into  the 
nature  of  the  damage  done  to  cotton-bolls  by  Gdechia  gossypiella, 
Saund.  These  are  given  in  detail  and  may  be  summarised  as  being : 
Reduction  in  number,  weight,  and  vitality ;  reduction  in  weight  and 
quality  of  the  lint ;  reduction  in  percentage  of  lint,  with  a  fall  in 
quality  of  the  seed,  the  place  of  some  seeds  being  taken  by  worthless 
hulls  and  broken  seed.  These  experiments  were  conducted  with 
second  picking  cotton,  and  others  with  first  picking  cotton  are 
therefore  desirable ;  these,  when  completed,  should  aflord  information 
that  wiU  be  useful  in  estimating  a  crop. 

Bbittain  (W.  H,).  Sucking  Insects  of  the  Apple. — Canadiar^  HorticuU 
turist,  Peterboro,  Ont.,  xxxix,  no.  3,  March  1916,  pp.  59-60, 1  fig. 

The  three  species  of  Aphids  which  injure  the  apple  in  Nova  Scotia 
are  Aphis  sorbi,  Kalt.  (rosy  apple  aphis),  A.  pomi,  ve  6.  (green  apple- 
aphis)  and  Eriosoma  lanigerumy  Hausm.  (woollv  apple  aphis).  The 
character  of  the  injury  and  methods  of  control  are  dealt  with  in  & 
popular  manner. 

Ehrhorn  (E.  M.).  Report  of  the  Division  of  Entomology.— i7au»ftan 
Forester  A  Agriculturist^  Honolulu,  xiii,  no.  3,  March  1916, 
pp.  67-69. 

Diuring  the  month  of  December  1915,  the  following  were  some  of  the 
insect  pests  intercepted : — Pseudaontdia  trilobitiformis  from  citrus, 
fruit  in  the  luggage  of  a  passenger  from  the  Philippines ;  Chrysom-- 
phalus  biformis  and  Diaspts  boisduvali  on  orchids  from  New  Jersey. 
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During  the  month  there  were  bred  a  total  of  14,925  of  the  following 

Srasites  of  iruit-flies :  Tetrasiichus  giffardi^  I)ia(jiasma  ftdlawayi  and 
tryoni.  These  and  other  parasites  were  distributed  to  a  total  of 
14,819.  The  breeding  of  the  mealy  bug  parasite,  ParcJeptonMStix 
obnormisy  was  maintained,  but  none  were  liberated  on  account  of  the 
heavy  rains. 

WooDwoBTH  (C.  W.)-  A  new  spray  nozzle.— J{.  Agric.  Research, 
WashingUm,  D,C.,  v,  no.  25,  20th  March  1916,  pp.  1177-1182, 
1  fig.,  2  plates. 

A  new  principle  has  been  discovered  in  nozzle  construction.  When 
two  streams  meet  across  half  their  section,  the  resulting  sheet  of  spray 
will  be  of  practically  uniform  thickness  throughout,  occupying  a  plane 
45°  from  the  plane  of  the  streams  and  finally  breaking  up  into  drops 
of  great  fineness  and  imiformity.  This  flat  spray  is  comparable  to  the 
hollow  cone  of  spray  from  a  cyclone  nozzle  as  regaids  a  uniform 
distribution  of  the  water,  with  the  advantage  of  better  aim  proper  to 
the  flat  spray.  The  new  nozzle  allows  some  variation  in  the  size  of 
the  spray  and  can  also  be  made  into  a  long  or  short-distance  nozzle. 
It  can  be  easily  constructed  by  modifying  existing  nozzles  and  may  be 
adjusted  if  it  becomes  worn.  The  plates  in  this  paper  illustrate,  from 
kinematographic  photographs,  various  phases  in  the  production  of 
sprays  from  three  kinds  of  nozzles. 

PiEBCE  (W.  D.).  A  new  interpretation  of  the  relationships  of 
temperature  and  humidity  to  insect  development. — Jl  Agric. 
Research,  Washington,  D.C,  v,  no.  25,  20th  March  1916, 
pp.  1183-1191,  2  figs. 

The  effect  of  temperature  on  insect  development  has  often  been 
inadequately  recordwi,  especially  the  higher  limits,  largely  owing  to 
the  fact  that  most  work  on  the  subject  has  been  done  in  the  north 
temperate  zone  where  temperatures  sufficiently  high  to  affect  develop- 
ment do  not  occur,  while  it  is  only  quite  recently  that  attempts  have 
been  made  to  correlate  the  humidity  factor.  The  author  used  as 
material  the  records  of  thousands  of  individual  boll- weevils,  Anthanoinm 
grandis  and  A.  grandis  thurberiae,  obtained  in  Texas,  Louisiana  and 
Arizona  between  1902  to  1915.  It  is  generally  held  that  the  activities 
of  a  species  reach  a  maximum  of  efficiency  at  a  certain  definite 
temperature,  but  the  author  suggests  a  zone  of  humidities  and  tempera- 
tures of  more  or  less  restricted  area  as  more  probable,  and  in  the  case 
of  the  boll- weevil  this  lies  near  83°  F.  and  65  per  cent,  relative  humidity. 
The  relation  of  the  stages  of  hibernation,  activity  and  aestivation  to 
temperature,  and  the  upper  and  lower  fatal  temperatures,  have  been 
constantly  recorded  without  reference  to  the  humidity  factor.  A 
diagram  is  given  showing  a  combination  of  the  temperature  and 
humidity  records,  which  results  in  a  series  of  concentric  elliptical 
areas,  each  of  which  represents  a  stage  in  the  progress  from  maxmium 
efficiency  to  dormancy  and  death.  Details  are  given  as  to  the  methods 
of  calculation  used.  One  of  the  results  of  this  method  of  record  will 
be  the  necessity  for  discarding  the  conception  of  separate  zones  of 
aestivation  and  hibernation.  The  author  has  repeatedly  noticed  the 
impossibility  of  differentiating  between  a  boll-weevil  larva  killed  by 
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heat  and  one  killed  by  cold.  Becker  has  observed  in  the  Ozarks  that 
in  the  case  of  Laphygma  frugiperday  S.  and  A.,  the  phenomena  of  the 
year  were  reproduce  day  by  day,  there  being  two  periods  of  activity 
and  two  of  inactivity  on  hot  days,  and  in  different  canyons  in  Arizona 
the  differing  climatic  conditions  have  a  most  marked  effect  not  only 
on  the  wild  cotton  but  on  the  weevils ;  in  some,  the  weevils  have  two 
rest  periods  in  the  year  and  in  others  they  rest  from  autumn  till  the 
following  summer.  The  author  proposes  to  use  a  long  list  of  technical 
terms  derived  from  the  Greek  in  connection  with  this  subject,  but  their 
general  adoption  is  improbable.  The  proper  correlation  of  temperature 
and  himiidity  as  affecting  the  life  processes  of  a  given  insect  should 
lead  to  more  accurate  procedure  in  the  methods  of  control,  e.g.,  in  the 
date  of  planting  winter  crops  to  avoid  damage  by  the  fall  army  worm 
(Laphygmafrugiperda). 

SwAiNE  (J.  M.).  A  New  Species  of  Pityogenes^-^New  York  Sta.  CoU. 
Forestry,  Syracuse,  Technical  Publication  no.  2,  xvi,  no.  1, 
November  1915,  pp.  8-10.    [Received  11th  April  1916.] 

A  description  is  given  of  PUyogenes  hopkinsi,  sp.  n.,  a  Scol}rtid  beetle 
found  in  pines  throughout  the  eastern  part  of  Canada  and  the  United 
States. 

Blackman  (M.  W.).  Observaflons  on  the  Ufa-History  and  Habits  of 
PUyogenes  hopkinsi,  Swaine. — New  York  Sta.  CoU.  Forestry , 
Syracuse,  Technical  Publication  no.  2,  xvi,  no.  1,  November  1915, 
pp.  11-66,  6  plates.    [Received  11th  April  1916.] 

PUyogenes  hopkinsi,  Swaine,  a  Scoljrtid  beetle  boring  into  the  bark 
of  pine  in  eastern  Canada  and  the  tJnited  States,  hibernates  in  the 
burrows  in  the  larval,  pupal  or  adult  condition.  The  young  larvae 
burrow  entirely  in  the  bark,  only  entering  the  sap-wood  when  nearly 
half  grown  and  for  purposes  of  hibernation.  The  pupal  chamber  and 
the  mbemating  and  fe^ng  chambers  of  the  adult  occur  mainly  in  the 
sap-wood.  It  is  probable  that  the  adult  may  pass  the  winter  in  a 
different  host  from  that  in  which  the  larval  and  pupal  stages  were 
spent.  The  emergence  of  hibernated  adults  takes  place  in  the  latter 
part  of  April,  the  males  appearing  before  the  females.  The  entrance 
gallery  and  the  nuptial  chamber  of  the  brood  burrow  are  constructed 
in  a  new  host  by  the  male,  the  time  occupied  being  from  two  to  six 
days.  The  nuptial  chamber  may  be  entirely  in  the  bark  or  the  sap- 
wood,  or  partly  in  both.  Pairing  occurs  in  the  burrows ;  egg-laying 
begins  soon  afterwards  and  continues  for  a  period  up  to  14  days.  The 
incubation  period  lasts  about  seven  days.  The  length  of  larval  life 
varies  with  temperature  and  humidity,  the  average  for  spring  conditions 
being  from  18  to  25  days.  The  average  duration  of  the  pupal  period 
is  five  or  six  days.  The  offspring  of  over-wintering  adults  emeige 
and  attack  new  hosts  in  July.  Under  favourable  concQtions  the  adults 
of  the  second  generation  may  give  rise  to  a  partial  third  brood  in 
September,  the  larvae  of  which  hibernate  through  the  winter. 

P.  hopkinsi  breeds  only  in  thin-barked  pine,  preferring  recently  cut 
or  suddenly  killed  branches,  or  those  which  have  been  weakened  by 
other  insects  or  by  fungi.  Excessive  multiplication  may  be  prevented 
by  burning  waste  material  after  lumbering  operations. 
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Wireworms.— £(2.  Agric,,  London,  Leaflet   no.  10,  February   1916, 
8  pp.,  9  figs.    [Received  13th  April  1916.] 

The  most  important  wireworm  pests  in  Britain  belong  to  the  genera 
Agriotes  and  AmouSy  and  occasionally  the  larvae  of  Lacon  and  Adrcutus 
are  harmful.  The  eggs  are  laid  in  spring  and  early  summer  at  the  roots 
of  plants,  especially  of  grass,  in  weedy  fields  and  pastures.  A  soil  which 
has  been  heavily  dressed  with  stable  manure  is  said  to  be  attractive  to 
ovipositing  females.  The  yoimg  larvae  may  feed  on  the  living  roots  or 
on  decaying  vegetable  matter,  but  in  later  stages  attack  living  roots 
and  stems.  The  larval  stage  may  last  from  three  to  five  years.  Pupa- 
tion takes  place  in  late  summer  in  a  cell  from  6  to  12  inches  below  the 
surface  of  the  soil.  Agriotes  Unealus  and  A.  sjmUUor  often  emerge  after 
three  or  four  weeks  and  hibernate  in  tufts  of  grass,  etc. ;  A.  obscurus 
and  probably  also  Aihous  sp.  remain  below  ground  until  the  following 
spring.  Adults  are  active  in  spring  and  summer,  feeding  to  some 
^i^ent  on  various  leaves. 

The  larvae  attack  the  roots  of  cereals  during  early  spring  and  summer ; 
the  seed  does  not  appear  to  be  injured.  In  the  case  of  tomatoes,  a 
burrow  is  formed  in  the  stem,  extending  upwards  for  several  inches 
above  the  surface  of  the  soil  Beans  and  clover  seem  less  liable  to 
attack  than  other  crops,  and  white  mustard  and  rape  are  usually, 
but  not  invariably,  immime. 

The  larval  and  adult  stages  are  eaten  by  birds.  The  larvae  are 
parasitised  by  Proctotrupids  and  by  the  fungus,  Isaria.  Under  normal 
conditions  these  enemies  do  not  form  an  efficient  check.  Thorough 
cidtivation  is  apparently  the  best  method  of  reducing  the  numbers  of 
the  pest.  Infested  land  should,  if  possible,  be  broken  up  in  late  summer 
or  early  autumn  to  destroy  or  expose  the  pupae.  Lune  or  gas-lime, 
the  latter  at  the  rate  of  4  tons  per  acre,  have  some  destructive  action. 
Crops  which  are  more  or  less  inmiune  may  be  planted  on  infested  land. 
Oom  crops  should  be  rolled  to  prevent  movements  of  the  larvae,  and 
the  latter  may  be  attracted  by  the  use  of  rape  cake  or  rape  cake  dust 
scattered  over  the  field.  The  application  of  manure  while  an  attack 
is  in  progress,  will  stimulate  the  growth  of  the  injured  plants.  In 
gardens  and  allotments  naphthaline,  at  the  rate  of  2  ozs.  to  a  square 
yard,  has  been  successfully  used.  It  should  be  well  worked  into  the 
soil  and  should  be  followed  by  a  thorough  watering.  Traps  in  the 
form  of  pieces  of  potato,  carrot,  or  beet,  poisoned  or  not,  may  be  placed 
in  the  soil.  Adults  may  be  trapped  in  spring  or  summer  by  heaps  of 
cut  clover,  sainfoin  or  broken  rape  cake,  covered  with  a  tile  or  board. 
The  traps  may  be  poisoned  with  Paris  green. 


Essia  (E.  0.).  The  California  Peach  Borer,  Aegeria  opalescens,  H.  Edw. 
— Mihly.  Bull.  Col.  State  Commiss.  Hortic,  Sacramento,  v,  no.  3, 
March  1916,  p.  107. 

Aegeria  opalescens  is  stated  to  infest  severely  the  myrobalan  variety 
of  peach  at  Niles,  California.  This  variety  has  hitherto  been  regarded 
as  resistant  to  attack. 
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Essio  (E.  0.).  The  Distribution  of  CaUtonila  Insects.  i.—MtMy.  Bull. 
CaL  State  Commiss.  Hortic.y  Sacramento,  v,  no.  3,  March  1916,. 
pp.  113-120,  6  figs. 

The  distribution  of  the  following  insects  in  California  is  recorded : — 
Go88yparia  idmi,  L.  (European  elm  scale),  Lepidosaphes  beckii,  Newm.,. 
Aleurodes  {Dialeurodes)  cifn,  Ril.  &  How.,  Tamxothripe  pyri,  Dan., 
Aegeria  opalescens,  Edw.,  and  Iridomyrmex  humUis,  Mayr  (Argentine 
ant). 

Masksw  (F.).  Quarantine  Division ;  Report  of  the  Month  of  January,. 
1916.— M(%.  BuU.  Cal.  Stale  Commiss.  Hartic.,  SacramentOy  v, 
no.  3,  March  1916,  pp.  121-123. 

The  following  pests  were  intercepted  during  the  month  of  January 
1916  : — ^From  Cuba :  Howardia  bidavis  on  gardenia.  From  Florida  : 
Phomopsis  citri  on  grape-fruit,  and  Lepidosaphes  beckii  and  Parlaioria 
pergandii  on  orange.  From  Hawau :  Pseudococcus  bromeliae  and 
Diaspis  bromeliae  on  pineapple ;  Coccus  hngulus  on  betel  leaves ; 
Chrysomphdlus  aonidum  and  Hemichionaspis  minor  on  palms.  From 
Holland  :  Lepidosaphes  ulmi  on  boxwood ;  Phytomyza  aquifolii  and 
Lecanium  sp.  on  hoUy.  From  Italy :  Aspidioius  hederae  on  olive 
trees.  From  Belgium :  Aspidioius  britannicus  and  Coccus  hesperidum 
on  bay  trees.  From  Japan :  Hemichionaspis  aspidistrae  on  aspidistra ; 
H.  minor  on  Dracaena ;  Agromyza  u)d>sleri  on  wistaria ;  Pseu- 
daonidia  paeoniae  and  Thyridopteryx  sp.  on  azalea ;  P.  paeoniae  and 
Lepidosaphes  lasianthi  on  camelUa ;  Mantid  and  cicada  eggs  on 
persimmon ;  L,  neivsteadi  on  umbrella  pine  ;  egg-masses  of  Lymantria 
(Porthetri^)  dispar  on  cedar ;  Lepidopterous  larvae  and  Mantid  eggs 
on  Thuya,  From  Iowa  :  Eriosoma  lanigerum  on  crab-apple.  From 
Mexico :  Lepidosaphes  gloveri  on  limes ;  L.  beckii  on  limes  and 
coconuts;  Chionaspis  sp.  on  coconuts.  From  Central  America: 
Aspidioius  cyanophylli,  A.  cydoniae,  Pseudococcus  sp.,  and  Saisselia 
Jiemisphaerica  on  bananas.  From  Manila  :  Lepidopterous  larvae  in 
beans.  From  Tahiti :  Lepidosaphes  beckii  on  limes.  From  Oregon : 
Phylloxera  vastatrix  on  grape-vines;  Eriosoma  lanigerum  on  pear 
stock ;  crown  gall  on  peach,  apple,  apricot,  plum  and  rose  stock. 
From  Texas  :  Parlatoria  peigandii  on  grape-fruit.  From  Virginia  : 
Pseudococciis  sp.  on  roses. 

Kbuohenius  (P.  E.).  Ziekten  en  plagen  van  de  Klappenkultuur  in 
Ned.-Indid.  [Diseases  and  pests  of  Coconuts  in  the  Dutch  East 
Indies.]  Reprint  from  Teysmannia,  Baiavia,  no.  10,  1915, 
pp.  601-612.    [Received  13th  April  1916.] 

This  review  of  pests  of  the  coconut  gives  brief  notes  on  the  damage 
done  and  methods  of  control.  Both  useful  and  noxious  insects  are 
mentioned,  including : — ^The  earwig,  Exypnus  pulchripennis,  Bonn., 
which  is  useful  as  an  enemy  of  various  boring  caterpillars.  Cyrta- 
canihacris  (Acridium)  melanocomis  should  be  caught  in  the  early 
morning  when  the  locusts  are  still  nimibed  by  the  cold  and  the 
egg-masses  should  be  sought  for  and  destroyed.  Among  termites^ 
Ci^ptotermes  gestroi,  Wasm.,  attacks  young  coconuts  as  well  as  other 
plants.    Lepidosaphes  pimuxeformis,  Bch.,  is  common  between  the 
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unfolded  leaves,  which  are  often  completely  killed  by  them ;  infested 
leaves  should  be  burnt.  Aspidiotas  degtrudor^  Sign.,  does  much  the 
same  damage,  but  is  not  yet  so  great  a  pest  in  the  Dutch  East  Indies 
as  in  the  Caroline  Islands. 

Lepidopterous  pests  include  AmaihfMta  phidippuSf  L.,  the  H^erid, 
Hidalri  irava,  Moore,  and  the  Zygaenid,  BracharUma  cataxatUha,  Ejnps., 
which  is  the  worst  pest  of  the  coconut  in  the  Dutch  East  Indies ;  the 
caterpillars  eat  long  furrows  in  the  upper  surface  of  the  leaves,  causing 
them  to  bend  and  curl  and  often  killing  them  outright.  Simplicia 
marginaUif  Moore,  is  best  handled  by  insecticides,  but  if  the  attack  be 
serious  the  leaves  should  be  cut  and  burned ;  the  caterpillars  may 
also  be  shaken  down  and  collected  on  the  ground.  Melissoblaptes 
rufivenalis,  Snell.,  is  foimd  all  over  Java  and  causes  a  great  diminution 
of  the  crop ;  the  attacked  nuts  should  be  cut  out ;  they  are  easily 
recognised,  as  they  are  never  of  normal  length. 

Among  Lucanid  beetles,  Eurytrachelus  bacephaluSj  Perty,  E.  gypactus^ 
Cast.,  and  Odontolabis  beUicosmy  Cast.,  are  the  most  common  and  do 
damage  by  gnawing  the  lateral  branches  of  the  flowering  twigs; 
Metopodontiu  occipitalis,  Hope,  and  Prospocoelus  2e6ra,  01.,  are  less 
common ;  the  beetles  can  be  caught  in  situ  in  the  daytime ;  alt 
rotten  wood  should  be  removed  from  the  plantations  as  the  larvae  live 
in  it.  As  to  Oryctes  rhinoceros,  L.,  and  Xyloirupes  gideon,  L.,  traps 
of  rotting  vegetable  matter  are  useful  against  the  former  and  the 
removal  of  all  rubbish  is  useful  against  both.  The  leaves  are  eaten 
by  the  Chrysomelid,  Botryonopa  sanguinea,  Gu^r.,  but  this  is  not  yet  a 
serious  pest.  The  larvae  of  an  imdetermined  Hispid  eat  the  still 
unfolded  young  leaves  and  can  only  be  dealt  with  by  cutting  these  out 
and  destroying  them.  The  Curculionid,  Rhyncophorus  ferruffineus 
{signaticoUis),  is  said  to  prefer  the  foot  of  the  palm  for  attack,  but  also 
makes  use  of  the  burrows  of  Oryctes.  The  large  ant,  OecophyUa 
smaragddna,  is  troublesome  in  two  ways,  as  its  bites  cause  the  coolies 
much  discomfort  and  it  abo  protects  scale-insects. 


Goodwin  (W.  H.).  Carbon  Bisulphide  and  its  Use  for  Grain  Fumiga- 
tion.— MMy.  BuU.  Ohio  Agric.  Expt.  8ta.,  Wooster,  i,  no.  3, 
March  1916,  pp.  86-90,  3  figs. 

In  treating  stored  grain  with  carbon  bisulphide  to  destroy  weevils^ 
from  5  to  8  lb.  should  be  allowed  to  every  1,000  cubic  feet,  if  the  bin 
is  air-tight.  The  temperature  should  be  kept  between  70^  F.  and 
75^  F.  Fumigation  of  grain  that  is  to  be  used  for  seed  should  not 
be  continued  for  more  than  40  hours.  The  carbon  bisulphide  may  be 
introduced  on  cotton  waste  or  be  sprayed  directly  on  to  the  grain. 


Ball  (E.  D.).  Some  Hew  Speeies  of  Athvsanus  and  related  Genera 
(Homoptera). — Entom.  News,  Philadelphia,  xxvii,  no.  4,  April 
1916,  pp.  173-176. 

The  following  new  species  of  leaf-hoppers  are  described  i—Athysanfu 
calixitus  and  A.  escaknUus,  from  Utah,  and  A.  shastus,  A,  lassus,  and 
PlatymetopiiM  compactus,  bom  California. 
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New  Method  of  Combating  fhylloxets^.— Queensland  Agric.  Jl.^  Brisbane, 
V,  no.  3,  March  1916,  p.  130. 

It  is  stated  that  experiments  in  the  control  of  Phylloxera' hy 
growing  tomatoes  in  infested  vineyards  are  now  being  carried  out  in 
the  Province  of  Lecce,  Italy.  This  method  was  discovered  by  chance 
by  a  farmer  who  planted  tomatoes  between  the  vines.  The  latter 
soon  showed  vigorous  growth ;  the  tomato  plants,  upon  being 
examined,  were  loimd  to  carry  many  dead  insects  upon  the  roots, 
owing  to  the  presence  in  them  of  a  poisonous  alkaloid. 

Jarvis  (E.).  Combating  the  Cane  Beetle.—Queensland  Agric.  Jl, 
Brisbane,  v,  no.  3,  March  1916,  pp.  169-170. 

The  rainfall  at  Gordonvale  on  11th  and  12th  December  was  followed 
by  a  primary  emergence  of  Lepidiota  aJbohirta  and  L.  frenchi.  The 
attractiveness  of  certain  substances,  including  oils  from  plants  allied 
to  the  food-plants  of  L,  dibohirta,  was  tested,  but  no  definite  reaction 
was  observed.  Laboratory  experiments  in  this  connection  showed 
that  the  beetles  are  influenced  by  the  odours  of  cajeput  oil,  acetic 
acid,  carbolic  acid,  nitrobenzine,  and  especially  oil  of  almonds.  The 
aerial  movements  of  the  adults  are  undoubtedly  influenced  by  topo- 
graphical conditions,  the  presence  or  position  of  feeding  trees  and  the 
mechanical  condition  of  the  soil.  At  the  end  of  the  month  large 
nimibers  of  beetles  were  killed  by  a  hot,  dry  spell,  including  many 
females  which  had  failed  to  oviposit. 

The  Rice  Case-Worm. — Tropical  AgricuUurist,  Peradeniya,  zlvi,  no.  3, 
March  1916,  pp.  158-159. 

The  rice  case-worm  is  a  serious  pest  of  rice  in  Mysore  during  the 
months  of  August,  September  and  October.  The  plants,  which  are 
then  about  one  foot  high,  show  white  patches  on  the  leaves,  due  to  the 
depredations  of  the  larvae.    The  latter  form  protective  cases  from 

Eieces  cut  from  the  blade  of  the  leaf.  The  larvae  are  adapted  fox 
ving  in  water  and  always  drop  into  the  water  at  the  base  of  the  plant 
when  disturbed.  Pupation  takes  place  within  the  larval  case.  There 
are  several  generations  annually.  A  suitable  method  of  control 
consists  in  placing  a  rag  soaked  in  kerosene  at  the  point  at  which  the 
water  enters  the  field.  A  thin  film  will  thus  be  formed  over  the  surface 
of  the  water,  whereby  the  larvae  will  be  destroyed.  If  the  owners  of 
affected  fields  co-operate,  the  measure  can  be  begun  on  the  higher 
round  and  continued  to  that  below.  In  this  way,  less  kerosene  will 
)e  required  and  a  large  area  will  be  freed  from  the  pest. 

Magkie  (D.  B.).  Destruction  of  the  Tobacco  Beetle  (Lasioderma 
8erricome.)—Tro]ncal  Agrictdturist,  Peradeniya,  xlvi,  no.  3,  March 
1916,  pp.  170-171. 

The  effect  of  reduced  pressure  on  beetles  infesting  cigars  was  studied 
by  the  author.  Exposure  for  three  hours  at  a  pressure  of  271"  caused 
a  distension  of  the  insects  and  a  lowered  vitality,  but  on  the  return  of 
normal  conditions  they  again  became  active.  In  the  second  experi- 
ment insects  were  subjected  td  271"  vacuum,  after  which  carbon 
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bisulphide  was  introduced  and  the  pressure  reduced  to  16';  as  a 
result  all  stages  of  the  beetles  were  apparently  killed.  Cigars  subjected 
to  the  same  treatment  were  smoked  almost  immediately  after  atmos- 

Eheric  conditions  were  restored.  The  gold  lettering  in  bands  and 
kbels  was  found  to  tarnish,  but  only  ^Eter  a  longer  interval  than  that 
required  to  destroy  insect  life.  By  this  means  cigars  and  other  tobacco 
products  can  therefore  be  fumigated  in  case  lots,  in  less  time  and  with 
^preater  thoroughness  than  by  older  methods.  The  cost  of  fumigation 
is  reduced,  and  the  tobacco  products  can  be  treated  in  their  ultimate 
containers.  The  noxious  gases  generated  during  the  treatment  are 
entirely  removed  b^  the  pumps.  The  only  disadvantage  is  that 
double  fumigation  is  required  in  order  to  guarantee  the  product 
to  be  entirely  free  from  the  pest. 


Drjebebo  (C).  C^lon  Agricultural  Sodety ;  Progress  Report  Izfz.— 
Tropical  AgricuUwist,  Peradeniya,  zlvi,  no.  3,  March  1916, 
pp.  188-194. 

Insects  allied  to  the  red  spider  of  tea  {Tetranychus  biocuUUus) 
occurred  on  the  diseased  bark  of  mandarine  oranges  at  Bentota. 
The  affected  trees,  especially  the  bark,  should  be  dusted  with  flowers 
of  sulphur  or  sprayed  with  a  contact  poison.  Banana  shoots  from 
Uda  Aludeniya  were  infested  with  a  weevil,  probably  Cosmopolites 
sordiduSy  Aphis  sp.,  and  a  Myriapod  in  the  root.  The  weevil  was 
probably  the  most  important  pest  and  all  infested  plants  should  be 
burned  or  buried  at  least  three  feet  deep  with  a  quantity  of  lime. 
Kerosene  emulsion  was  successfully  used  against  Aphids  attacking 
Sechium  edule.  Tobacco  in  bulk  was  treated  with  bisulphide  of 
carbon  or  hydrocyanic  acid  for  the  destruction  of  beetles,  probably  a 
species  of  Tenebnoides. 


Howard  (L.  O.)  k  Chittenden  (F.  H.).  The  bagworm,  an  injurious 
shade-tree  insect.  —  27.  iS.  Dept.  Agric.,  Washington,  B.C., 
Farmers'  Bull.  no.  701,  15th  January  1916,  11  pp.,  13  figs. 
[Received  18th  April  1916.] 

The  Psychid,  Thyndopieryx  ephemeraeformisy  Haw.  (bagworm),  is  a 
native  of  North  America  and  abounds  in  the  southern  United  States, 
except  in  the  immediate  Gulf  r^on,  but  is  also  f oimd  further  to  the 
north, and  there  are  indications  that  it  hasgradually  spread  into  this 
territory  from  more  southern  r^ons.  l^ough  a  general  feeder, 
T.  ephmeraeformis  displays  a  particular  fondness  for  evergreens  of  all 
kinds,  especially  for  Arborvitae  and  it  is  probable  that  one  of  these 
was  its  original  food-plant.  The  species  becomes  exceedingly  abundant 
every  few  years,  and  at  such  times  it  may  be  found  on  sl^e,  orchard 
and  forest  trees  of  nearly  every  kind.  It  is  fond  of  willows  and  maples, 
particularljjT  the  silver  maple  and  its  varieties  and  the  related  box- 
elder  ;  it  IS  also  found  on  poplars  and  mulberries,  less  so  on  elms,  and 
apparently  still  less  so  on  oaks.  It  feeds  more  or  less  freely,  however, 
on  most  other  trees  and  shrubs,  and  even  on  many  low-growing  plants, 
such  as  elder,  mallow  (Hibiscus)  and  Ambrosia  trifida  (ragw^).  It 
does  not  seem  to  live  on  grasses  and  herbaceous  plants.   It  hibernates 
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in  the  ^^-sti^e  within  the  old  female  bag,  and  for  this  reason 
hand-picking  in  winter  time  is  an  efficacious  remedy.  In  the  late 
spring  the  young  hatch  from  the  eggs,  crawl  out  upon  the  twigs,  make 
their  way  to  the  nearest  leaf  and  immediately  begin  to  feed  and  to 
construct  cases  or  bags  for  themselves.  The  construction  of  the  case 
b  described.  Towar£»  the  end  of  August,  near  Washington,  the  larva 
completes  its  growth,  attaches  its  bag  fibrmly  to  a  twig  and  pupates, 
the  pupal  period  lasting  about  three  weeks.  There  is  only  one 
generation  annually.  The  bagworm  is  somewhat  extensively  para- 
sitised by  the  Ichneumons^  Pimpla  (Itoplectis)  inquisitar,  Say,  P.  (/.) 
conquisitor,  Say,  Hemiteles  (AUocota)  ihyridopterigts^  Riley,  and  by  the 
Chalcids,  SpiloiJudcis  mariae,  Riley,  Chatcis  ovcUa,  Scop.  DibrachyB 
boucheanus^  Ratz.,  and  Habrocytus  thyridopterigis^  Ashm.  Most  of 
these  parasites  also  attack  similar  tree-feeding  caterpillars.  Some  of 
the  Chalcids  are  imdoubtedly  hyperparasites. 

Hand-picking  the  bags  in  winter  will  control  the  pest  where  it  occurs 
on  deciduous  trees,  but  this  method  cannot  well  be  used  with  ever- 
greens, unless  they  happen  to  be  badly  defoliated,  and  sprajring  becomes 
necessary.  When  many  trees  are  infested,  it  is  advisable  to  keep  the 
hand-picked  bags  for  a  considerable  time  in  receptacles,  such  as 
barrels  covered  with  netting,  so  that  the  numerous  beneficial  parasites 
will  be  able  to  emerge  in  the  spring.  On  large  trees  injury  has  been 
absolutely  stopped  by  sprajring  with  Paris  green  at  the  rate  of  lib.  to 
160  U.S.  gals,  of  water,  the  trees  being  completely  rid  of  the  larvae. 
Arsenate  of  lead  will  be  found  even  more  effective,  being  more  adhesive 
than  Paris  green  and  therefore  less  likely  to  be  washed  off  by  the 
rains ;  1  lb.  of  the  prepared  paste  in  from  25  to  50  U.S.  gals, 
of  water  is  the  strength  recommended.  The  addition  of  about 
the  same  quantity  by  weight  of  resin-fish-oil  soap  as  of  the  arsenical 
used  will  enhance  the  adhesiveness  of  lead-arsenate.  Hand  pumps 
and  sprayers  are  unsatisfactonr  and  one  of  the  best  types  of  orchard 
power  sprayer  is  preferable,  while  in  the  case  of  tall  shade  trees  such 
as  spruce,  cypress,  hemlock,  etc.,  high-power  sprayers  should  be  used. 
In  the  treatment  of  many  trees  a  greater  strength,  such  as  2  or  3  lb.  of 
lead  arsenate  to  50  U.S.  gals,  of  water  or  Bordeaux  mixture,  is  desirable. 
Strengths  of  10  lb.  to  50  U.S.  gals,  of  water  have  been  used,  but  this  is 
unnecessary  and  mav  be  injurious  to  the  foliage.  The  best  time  for 
8pra3ring  is  about  tne  time  when  the  eggs  hatch  or  a  day  or  two 
afterwards. 


Tucker  (E.  S.).  Protecting  Cabbage  and  Cauliflower  from  Attacks  by 
Worms. — Louisiana  State  Univ.  Agric.  Expt.  Sta.,  Baton  Rouge, 
Bull.  no.  154,  June  1915,  16  pp.,  2  figs.  [Received  18th  April 
1916.] 

This  bulletin  is  published  in  view  of  the  increasing  importance  of 
cabbage  and  cauliflower  as  truck  crops  in  Louisiana.  It  deals  with 
Pieri8  (Pontia)  rapae,  L.  (imported  cabbage  worm),  P.  protodice,  Boisd. 
(southern  cabbage  worm),  P.  monmte,  L.  (large  cabbage  butterfly), 
Phytometra  (AtUograj^)  brassicae,  Riley  (cabbage  looper),  Euergestis 
rimosaUSf  Guen.  (cross-striped  cabbage  worm)  and  cutworms.  The 
usual  remedies  are  mentioned,  with  directions  for  their  application. 
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Imsis  (A.D.).  ObserTations  on  the  Insect  Parasites  of  some  Ooecidae* 
-^uaH.  Jl.  Micros.  Soi.,  London^  bd,  no.  3,  March  1916, 
pp.  217-274,  2  plates. 

Lepidasaphes  uhniy  L.  (mussel  scale)  b  the  commonest  of  the  injurious 
CocciDAS  of  Great  Britain,  attaddng  cultivated  fruits  and  nursery 
stock,  especially  apple.  Observations  made  in  Cheshire  during  1913-15 
showed  that  egg-layins  begins  about  17th  August  and  continues  into 
September.  A  single  bro(^  occurs  each  vear.  The  winter  is  passed 
in  the  egg-stage  beneath  the  old  scale  of  tne  female  and  larvae  emerge 
about  21st  May  of  the  following  year.  The  Ghalcid,  ApheUnus 
fnytilcupidis^  Le  Baron,  is  the  most  important  parasite  of  L.  tilmi  in 
England.  It  appears  to  be  generally  distributed  throughout  the 
country.  The  parasite  is  double-brooded,  only  about  1  per  cent,  of 
the  adults  being  males.  The  adults  have  very  weak  powers  of  flight, 
and  consequently  the  migration  is  limited.  In  the  first  generation, 
adults  appear  in  the  greatest  numbers  from  the  third  week  in  Jime  to 
the  middle  of  July.  The  female  pierces  the  scale,  and  usually  deposits 
one  egg  on  the  surface  of  the  host.  The  larval  stage,  dunng  which 
time  A.  myiiUupidis  is  ectoparasitic,  varies  from  23  days  to  more  than 
a  month.  The  punal  stage  is  passed  in  the  same  position,  the  adults 
emerging  between  the  middle  of  August  and  the  first  week  in  September. 
The  admts  of  the  second  generation  live  for  a  period  not  exceeding 
five  days;  they  are  parthenogenetic,  eggs  being  deposited  on  the 
surface  of  sexually  mature  hosts.  The  resulting  larvae  have  the  same 
habits  as  those  of  the  previous  generation,  and  become  mature  towards 
the  end  of  October  or  beginning  of  November.  Hibernation  takes 
place  beneath  the  scale  of  the  host  and  adults  emerge  in  the  following 
year.  The  results  of  parasitism  by  the  first  generation  are  complete, 
the  host  invariably  dying  from  the  attack ;  the  effects  of  the  second 
generation  are  partial,  since  parasitised  hosts  are  usually  able  to  deposit 
a  few  eggs.  The  scales  are  parasitised  to  an  extent  of  7  per  cent.,  and 
the  efficiency  of  the  parasite  is  therefore  much  below  that  of  a  suitable 
insecticide,  by  reason  of  (1)  its  limited  powers  of  migration ;  (2)  its 
relatively  low  fecundity ;  (3)  its  susceptibility  to  climatic  changes ; 
(4)  the  incomplete  results  of  parasitism  by  the  second  generation. 


Britton  (W.  E.)  k  Davis  (J.  W.).  Gipsy  Moth  Suppression  Work  in 
\9\h.—Repl.  Connecticut  Agric.  Expt.  Sta.  1915,  New  Haven,  1916, 
pp.  99-111,  1  fig.,  4  plates.    [Received  25th  April  1916.] 

During  1916  the  control  work  against  the  gipsy  moth  {Lymaniria 
dispar)  consisted  of  inspection,  collection  of  egg-clusters  and  pupae, 
banding  with  tanglefoot,  and  sprapng.  As  the  result  of  winter 
inspection,  ten  towns  were  f oimd  to  be  infested.  Summer  work  closed 
on  24th  July,  except  in  the  north-eastern  comer  of  the  state,  where  it 
was  continued  until  after  1st  August.  A  special  grant  was  made 
during  the  year  to  enable  control  measures  to  be  more  effectively 
carried  out,  and  a  new  bill  was  introduced,  making  provision  for  towns 
to  carry  on  measures  under  the  direction  of  the  State  Entomologist, 
both  against  the  gipsy  moth  and  the  brown-tail  moth  {Euprodia 
•chrysorrhoea). 
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Britton  (W.  E.)  k  Davis  (J.  W.).  Brown-Tail  Moth  WoA,  Season  of 
1914-15. — Rept.  CannecUcut  Agric.  Expt.  Sta.  1915,  New  Haven, 
1916,  pp.  111-lU.    [Received  26th  April  1916.] 

Control  measures  against  the  brown-tail  moth  (Euprodis  chrysorrhoea) 
consisted  of  an  attempt  to  determine  the  spread  of  the  insect  beyond 
the  present  quarantined  area  and  of  the  collection  of  nests  in  towns 
already  infested  in  order  to  ascertain  the  presence  of  introduced 
parasites.  The  introduced  natural  enemies  of  the  brown-tail  and  gipsy 
moths  which  have  become  wdl-estabUshed  in  C!onnecticut  include : — 
AjHmUil£8  ladeicolor,  Yier.;  Pteramal/usegregius^'Foecata;  Monodan- 
tomerus  aereus.  Walk. ;  Meteams  versicolor,  Wesm. ;  CompsUura 
condnnata,  Meigen,  and  Calosoma  syoophatUa,  L.  These  insects  are 
not  yet  sufficiently  abundant  to  keep  the  pests  in  check,  and  artificial 
control  measures  must  be  practised  in  order  to  reduce  the  areas  infested 
to  a  minimum. 


BRirTON  (W.E.)  k  LowRY  (Q.  S.).  Experiments  in  Controlling  the 
Cabbage  Maggot  in  1916.— Rept.  Connecticut  Agric.  Expt.  Sta., 
1915,  New  Haven,  1916,  pp.  114-118,  1  plate.  [Received  25th 
April  1916.] 

ChortophUa  {Phorbia)  brassicae,  Bch.  (cabbage  root  maggot),  was 
venr  abimdant  and  injurious  during  the  year.  Adults  appeared  early 
ana  the  first  eggs  were  found  on  ^th  April.  In  the  control  experi- 
ments, plants  on  thoroughly  ploughed  and  manured  groimd  were 
chosen.  The  first  larvae  were  found  on  18th  May,  being  more  abimdant 
at  the  lower  or  north  end  of  the  field.  Of  the  various  control  measures 
tested,  tarred  paper  disks,  crude  carbolic  acid  emulsion,  and  lime* 
sulphur  sludge  proved  the  most  effective.  Many  eggs  were  f oimd  to 
be  laid  on,  under,  and  around  the  disks,  but  the  resmting  injury  only 
amounted  to  i'i  per  cent.  Crude  carbolic  acid  emulsion  was  prepared 
according  to  the  formula : — 1  lb.  hard  soap  or  1  qt.  soft  soap ;  1  gal. 
boiling  water ;  1  pt.  crude  carbolic  acid.  About  3  oz.  were  poured 
around  the  stem  of  each  plant  on  28th  April  and  27th  May.  Examina- 
tion on  18th  June  showed  an  average  loss  of  6  per  cent.  Lime-sulphur 
slu^e,  diluted  with  five  times  its  bulk  of  water,  and  appliecl  on  26th 
Apm  at  the  rate  of  3  oz.  per  plant,  gave  a  resulting  loss  of  10*8  per  cent* 
The  loss  in  untreated  plants  was  23*3  per  cent. 

Bbitton  (W.  E.).    a  destraetive  European  Pine  Sawfly  in  Connecticut 

(Diprion  {lA)phyru8)  eitnUis,  Hartig). — Rept.  Connecticut  Agric. 
Expt.  Sta.,  1915,  New  Haven^  1916,  pp.  118-125,  3  plates. 
[Received  25th  April  1916.] 

Lophyrus  pini,  L.  {sitntUs,  Hart.)  is  known  to  occur  in  five  localities 
in  Goimecticut,  the  food-plants  being  Pinus  etrobus  (white  pine),. 
P.  exceka  (Japanese  pine),  P.  larido  var.  austriaca  (Austrian  pine),. 
P.  syhestrie  (Scotch  pine),  P.  montana  (mugho  pine),  P.  koraiensis 
(Korean  pine),  P.  deneiflora,  P.  cembra  and  P.  flexiUs.  In  Europe, 
injury  by  this  insect  has  been  reported  in  Russia,  France,  Prussia, 
Sweden  and  England.  Under  insectary  conditions  in  C!onnecticut  in 
1916,  two  complete  generations  were  observed  and  males  of  the  third 
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farood  emoged  late  in  the  autumn.  As  conditions  at  this  time 
nnEayommUe,  it  is  possible  that  a  third  brood  may  nonnally  occur. 
The  winter  was  passed  in  the  pupal  stage,  the  cocoons  all  bdng  attached 
to  the  twigs.  Adults  emerged  from  April  until  6th  July*  Larvae  of 
the  first  brood  were  observ^  to  feed  on  the  old  leaves,  while  those  of 
the  second  brood  attacked  the  new  leaves  which  had  reached  maturitT. 
Ea^-hatched  larvae  of  the  first  generation  pupated  about  the  middW 
of  June.  Second  generation  larvae  fed  during  August  and  September. 
The  average  duration  of  the  larval  stage  was  30^  days.  The  species  is 
markedly  parthenogenetic,  the  larvae  nom  unfertilised  egss  being  able 
to  develop  into  hibernating  pupae.  L.  pint  is  attacked  by  certain 
American  species  of  parasitic  Diptera  and  Hymenoptera»  mduding 
the  Chalcid,  Pachyneuran  (Diimchys)  niarocffaneus^  Norton,  the 
Ichneumonid,  Hem^des  utiUs^  Norton,  and  the  Taohinid,  ExoriMa 
petiolata,  Coq.    A  bibliography  is  appended. 

Button  (W,  E.).  The  Lareh  Sawfly,  LygaeanematuM  (NmMtus) 
erichsoniy  Hartig. — Rept.  Connecticut  Agric.  Expt.  Sta.^  1915^  iff¥f 
Haven,  1916,  pp.  125-134, 2  plates.    [Beoeived 25th  April  1916] 

Lygaeonematw  erichsani  was  recorded  from  several  localities  in 
C!onnecticut  during  1915.  The  insect  has  also  caused  injury  in 
Massachusetts,  Mame,  New  York  and  south-eastern  Canada,  as  well 
as  in  Germany,  Switzerland,  Holland,  Denmark,  Sweden,  Finland 
and  Britain.  The  food-plants  are  Larix  americana,  L.  eurapaea^ 
L.  lepklepis  (Japanese  larch)  and  L.  sibirica;  in  Pennsylvania 
attacks  on  hemlock  have  been  reported.  Injury  to  the  foliage  it 
caused  by  the  deposition  of  eggs  by  the  female  and  by  the  feeding 
habits  of  the  larva.  There  is  probably  a  single  brood  annually.  The 
winter  is  passed  as  a  larva  inside  the  cocoon  and  pupation  occurs  in 
the  spring.  The  e^  are  laid  during  May  in  Ontano,  and  are  inserted 
in  the  terminal  twig,  with  the  resmt  that  the  twig  is  killed  or  po^ 
manently  injured  and  distorted.  The  larvae,  which  hatch  in  from 
8  to  10  days,  feed  on  the  leaves  and  may  cause  the  complete  defoliation 
of  closely-planted  trees.  Isolated  trees  are  able  to  recover  in  moat 
cases,  owing  to  more  favourable  conditions  of  light,  air,  and  moisture. 
The  reduced  vitality  of  partly  or  entirely  defoliated  trees  renders  tl)om 
liable  to  attack  by  bark  beetles,  notably  by  DendrocUmuB  sifnpkXt  Ijoo. 
The  duration  of  the  larval  stage  varies  from  three  to  four  weeks. 
Pupation  occurs  at  the  base  of  the  tree,  either  in  the  soil  or  on  tlie 
surface  beneath  litter.  Reproduction  is  parthenogenetic  to  a  very 
great  extent. 

The  natural  enemies  of  L,  erichsoni  include  the  meadow  mouse  and 
deer  mouse,  several  kinds  of  birds,  parasitic  and  predaceous  insects 
and  a  fungus.  The  Ichneumon,  Mesoleiiis  tentkrediniSy  Mori.,  is 
parasitic  on  the  sawfly  in  Ei^land  and  has  been  introduced  and  liberated 
m  Canada.  The  Chalcid,  dodopUthie  (Pkrcmahis)  nemaiidda,  Pack., 
occurs  in  Massachusetts  and  probably  also  in  Connecticut,  and  acts 
as  an  important  check.  Dighchis  sp.  parasitised  from  10  to  16  per 
cent,  of  cocoons  in  Minnesota  in  1909-10 ;  while  PerUampus  sp.  and 
Microgaster  sp.  have  been  reared  from  pupae  in  Wisconsin  ana  New 
York  respectively.  In  Engluid,  the  following  parasitic  Ichneumons 
have  been  reared : — Microcryptaa  labraUs,  Grav.,  Aptesis  nigrocint^crt 
Foers.,  Spilocryptue  incubUcr,  Strdm.,  CoeUchneunum  fuscipes,  Grav., 
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Oraiichneuman  anntdatOTf  F.,  and  Cryptus  minatof^  Grav.  The 
Tachinid  flies,  Frontina  (Mtmcera)  tefmredinidarumf  Towns.,  and 
Exorigta  spp.  were  bred  in  New  Brunswick  and  England  respectively. 
The  bug,  Apateticus  (Podisus)  modesttis,  Dall.,  is  predaceous  on  the 
larvae  in  Quebec  and  New  York,  and  is  Imown  to  occur  in  New  Jersey. 
The  fungus,  Isariafarinosa,  Fr.,  is  found  on  cocoons  in  Canada  and  in 
England,  destroying  the  insect  within.  This  fungus  may  prove  an 
important  check  under  favourable  climatic  conditions.  Artificial 
methods  of  control  include : — (1)  spraying  with  lead  arsenate,  at  a 
maximum  strength  of  3  lb.  to  50  gals,  water ;  thb  method  is  applicable 
only  to  small  areas;  (2)  the  collection  and  burning  of  cocoons; 
(3)  banding  of  trees  with  tanglefoot,  etc. ;  (4)  the  plimting  of  other 
trees,  especially  white  pine,  among  the  larches.  An  infestation  may 
occur  during  1916,  hence  trees  should  be  carefully  watched  during 
May,  and  preparations  made  for  sprajring  if  necessary. 

Walden  (B.  H.).  Experiments  In  Controlling  the  White  Pine  WeevU 
in  1915. — Rept,  Connecticut  Agric.  Expt.  Sta.,  1915^  New  Haven^ 
1916,  pp.  134-136.    [Received  25th  AprU  1916.] 

During  1914,  white  pines  infested  with  the  white  pine  weevil  {Pissodes 
strobi)  were  sprayed  with  lime-sulphur,  one  parfc  in  eight  parts  water, 
and  with  lead  arsenate,  31b.  in  48  gals.,  on  7th  and  11th  May 
respectively.  Collections  of  weevils  were  also  made  with  a  net  on 
several  dates  between  7th  May  and  10th  Jime.  Both  in  1914  and 
1915  lime-sulphur  gave  the  best  results,  while  in  1915  weevils  were 
about  half  as  numerous  in  trees  sprayed  with  lead  arsenate  and  treated 
with  a  net  as  in  the  check  trees.  Experiments  in  this  direction  are 
being  continued. 

The  Juniper  Web-Worm,  Dichomeria  margineittw,  Fabr.  —  Rept. 
Connecticut  Agric.  Expt.  8ta.,  1915,  New  Haven,  1916,  pp.  137-139, 
2  figs.    [Received  25th  April  1916.] 

Larvae  of  Dichomeris  margineUa,  F.,  were  found  on  Juniperus 
communis  in  several  localities  during  May.  Other  records  of  the 
insect  have  been  made  in  Maine  and  New  York.  The  moths  appear 
early  in  Jime.  The  larvae  feed  on  dried  or  fresh  leaves  which  are 
webbed  together,  and  pupate  in  the  same  position.  There  may  be 
more  than  one  generation  annually.  In  the  event  of  a  serious  attack, 
a  thorough  spraying  with  lend  arsenate  while  the  larvae  are  smaU 
should  prove  satisfactory. 

Three  Species  of  Seale-Insects  new  to  Connecticut. — Rept.  Connecticut 
Agric.  Expt.  Sta.,  1915,  New  Haven,  1916,  pp.  139-140,  1  plate- 
[Received  25tb  April  1916.] 

Leucaspis  japonica,  Ckll.,  was  introduced  into  Connecticut  on 
Norway  maple  and  California  privet  during  1914.  Specimens  were 
collected  in  August  1915  on  silver  maple  at  New  Haven.  LepidoMphes 
newsteadi,  Sulz.,  was  recorded  on  Sdadopitys  verticittata  (umbrella 
pine).  This  species  has  been  described  from  Europe  on  tea  and  the 
variety  tokionis  on  Codiaeum  from  Japan.  Diaspis  echinocacti,  Bch., 
var.  cacti,  Comst.,  occurred  on  Phylhcactus  in  a  greenhouse.  It  will 
probably  not  Uve  out  of  doors  in  Connecticut  and  remedies  used 
against  other  scale-insects  will  probably  prove  effective  for  this  species. 
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White  Grub  Injury  In  1916.— Rept.  Connecticut  Agric.  Expt.  Sta.,  1915, 
New  Haven,  1916,  pp.  17&-181,  2  plates.  [Received  25th  April 
1916.] 

About  fifteen  species  of  the  genus  Lachnosterna  occur  in  Connecticut^ 
the  following  being  the  most  important  economically : — L,fusoa,  Froh.^ 
L.  fraiema,  Harris,  L,  hirticula,  Enoch,  L,  crenidata,  Foerster,  and 
L.  natxiy  Snlith.  Much  damage  was  recorded  throughout  the  State 
during  1912  and  again  during  1915.  Since  the  life-cycle  occupies  three 
^ears,  further  injury  may  be  expected  in  1918.  The  food-plants 
mclude  maize,  potatoes,  mangels,  lettuce,  strawberry,  etc.  Cultural 
measures  should  be  followed  to  reduce  the  numbers  of  the  larvae. 
Ploughing  and  disk-harrowing  in  autumn  should  prove  effective. 
Crops  most  liable  to  be  damaged,  such  as  maize,  potatoes  and  straw- 
berries, should  not  be  grown  on  grass  or  weedy  land,  nor  should  they 
follow  small  grain  in  years  when  white  grubs  are  expected  to  be 
abimdant. 


Entomological  Features  of  1915. — Rept.  Connecticut  Agric.  Expt.  Sta., 
1915,  New  Haven,  1916,  pp.  181-183.  [Received .25th  April  1916-1 

Tent  caterpillars  (M(daco8oma)  were  abundant  during  the  year. 
Green  apple  aphis  {Aphis  pomi)  and  rosy  apple  aphis  (A.  sorbi)  caused 
serious  injury  to  fruit  in  some  districts.  The  San  J os^  scale  (Aspidiotus^ 
pemiciosus)  was  highly  parasitised  and  showed  a  decline  in  importance 
as  an  orchard  pest.  Apple  maggots  (Rhagoletis  pomoneUa)  infested 
early  ripening  varieties  of  apples.  The  cabbage  maggot  (Chortophih 
brassicae)  was  imusually  abimdant  and  caused  injury  to  early  cabbages 
where  no  control  measures  had  been  practised.  Red  bugs 
(Heterocordylus)  in  orchards  appeared  to  be  increasing.  A  slight 
decrease  occurred  in  the  amount  of  damage  by  the  hickory  bark  beetle 
(Scolytus  qiuidrispinost^). 


Hiseellaneous  Insect  Notes. — Rept.  Connecticut  Agric.  Exft.  Sta.,  1915, 
New  Haven,  1916,  pp.  183-191,  1  fig.,  I  plates.  [Received 
25th  April  1916.] 

Systena  taenicUa,  Say  (banded  flea-beetle)  caused  injury  to  beans,, 
tomato,  egg-plant  and  sunflower,  by  feeding  on  the  leaves.  Erranis 
tilaria,  Harris  (Ume-tree  span-worm)  was  found  on  birch  during  June. 
Some  of  the  larvae  pupated  on  15th  June  and  a  single  adult  was 
obtained  in  December.  Under  natural  conditions  eggs  are  laid  in 
November  and  December.  The  insect  can  be  checked  by  the  use  of 
arsenical  sprays.  Large  nimibers  of  PtospaUeUa  pemicioai,  Tower,  a 
parasite  of  the  San  Jos^  scale  (Aspidiotue  pemiciosus)  were  reared. 
Ceresa  bubalus,  F.  (buffalo  tree-hopper),  appeared  to  be  conmion,  but 
only  showed  the  characteristic  scarring  effect  on  apple  in  one  locality. 
This  insect  is  not  affected  by  the  usual  sprays,  but  can  be  controlled 
by  thorough  cultivation,  by  the  burning  over  of  weedy  borders  in 
June  and  by  the  removal  and  burning  in  autumn  of  infested  twigs. 
Tortrix  (Archips)  rosana,  L.  (privet  leaf-roller),  was  present  in  one 
district.  Lf/gvdea  mendax.  Rent,  (false  apple  red  bug),  caused  con- 
siderable damage  in  the  south-western  portion  of  the  State.    As  a 


216 

control  measure  the  trees  should  be  sprayed  with  Black  Leaf  40» 
1  pt.  to  50  gals,  water,  with  or  without  lead  arsenate  and  fungicides  before 
the  blossoms  open,  and  again  just  after  the  petals  fail.  A  European 
sawfly,  Emphytus  cinctus,  L.,  was  present  in  the  pith  of  the  cut  ends  of 
rose  stalks  imported  from  France.  The  larvae  pupate  in  this  position 
and  apparently  do  not  bore  into  the  plants  in  an  injurious  manner. 
In  Europe  the  larva  feeds  on  the  leaves  of  rose  and  raspberry  and  b 
regarded  as  injurious.  It  can  be  killed  by  spraying  the  foliage  with 
lead  arsenate  or  hellebore.  Saperda  vestita,  Say  (linden  borer),  caused 
injury  to  Ume  trees  by  timnelling  under  the  bark  near  the  base ;  a 
fungus  usually  followed  the  attack,  causing  the  decay  and  breaking  of 
the  tree.  Tlus  species  apparently  requires  two  years  for  its  develop- 
ment. Infested  trees  should  be  examined  twice  a  year,  and  carbon 
bisulphide  injected  into  the  burrows.  Two  Psyllids,  namely,  PsyUa 
6tm  and  Spanioneura  fonscolombeiy  occurred  on  tw^  of  boxwood ; 
they  were  probably  introduced  from  Europe  on  nursery  stock.  Typo- 
phofus  caneHuSy  F.,  (strawberry  root  worm)  injured  the  leaves  of 
strawberry,  but  the  roots  were  not  damaged.  Normally,  the  first 
generation  of  adults  feeds  on  the  leaves  during  May,  and  the  larvae 
of  the  next  generation  live  in  the  soil,  feeding  on  the  roots  and  pupating 
in  July.  Adults  emerging  in  August  feed  on  the  leaves  for  a  time, 
then  hibernate.  A  thorough  spraying  with  lead  arsenate  in  May  and 
August  should  prevent  serious  damage.  Pemphigus  tesseUatiis,  Fitch, 
occurred  on  silver  maple;  the  tree  was  successfully  sprayed  with 
kerosene  emulsion.  Termites,  probably  Leucoiermes  flavipes,  were 
recorded  from  one  locality,  where  the  timber  of  a  dwelling  house  was 
infested.  Chrysanthem'ums,  marguerites  and  other  C!omposites  were 
occasionally  attacked  by  a  leaf-miner,  Phytomyza  chrysanthemi,  Eow. 
A  new  leaf  weevil,  Polydrusus  impressifrons,  Gyll.,  was  found  imder 
birch  during  June.  This  species  is  a  minor  pest  in  New  York,  where  it 
feeds  on  the  buds  and  yoimg  leaves  of  birch,  poplar  and  willow.  The 
Tortricid,  Tortrix  albicomanay  Clem.,  was  found  on  oak,  and  has  also 
been  reported  on  rose  and  Aquilegia  canadensis.  An  early  spraying 
with  lead  arsenate  would  prevent  serious  injury.  Macranodua  onttsta^ 
Grote,  was  present  in  small  numbers  in  the  roots  of  iris  wherever  the 
latter  was  grown.  The  only  control  measure  is  to  destroy  the  infested 
root-stock  when  resetting  the  plants.  Bermuda  lilies  grown  from  bulbs 
imported  from  Japan  were  injured  or  completely  destroyed  by 
EhizoglypHm  hyacinthi,  Boisd.  (bulb  mite).  The  mites  could 
probably  have  been  killed  by  dipping  the  bulbs  in  fir  tree  oil  or 
nicotine  solution.  There  is  at  present  no  systematic  inspection  of 
bulbs  imported  into  Connecticut.  Peaches  in  one  locality  were  injured 
by  the  beetle,  Diplotaxis  atlantis,  Fall.,  a  native  species  which  normally 
feeds  on  woodland  trees.  A  heavy  coating  of  lead  arsenate  on  the  buds 
and  unfolding  leaves  might  prevent  serious  damage.  Beets  grown  for 
seed  were  infested  in  one  locality  with  Aphis  rumicis,  L.,  Macrosiphum 
solanifoUi^  Ashm.,  and  Myzus  persicae^  Sulz.  Coccinellids  were 
abundant,  and  many  of  the  Aphic^  were  parasitised  by  LysijMdms. 
The  weeds,  Chenopodium  album  and  Amarantus  retroflexus,  were 
growing  throughout  the  field.  At  the  time  of  investigation,  in  the 
middle  of  July,  treatment  was  useless,  but  it  is  probable  that  nicotine 
solution  applied  at  a  high  pressure  two  or  three  weeks  earlier  would 
have  killed  most  of  the  Aphids. 
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CocKEBELL  (T.  D.  A.).  Siiiiflower  Inseets  in  California  and  South 
AfxiesL.— Canadian  Entomologist,  London,  Ont.,  zlviii,  no.  3,  March 
1916,  pp.  76-79. 

The  following  insects  visit  or  attack  HeUanJthus  lentictdaris  (sunflower) 
in  California : — ^Hymenoptera :  Halictus  armaticeps,  Cress.,  H.  neva- 
densis,  Craw.,  H.  hdianthi,  sp.  n.,  Agapostemum  iexanus,  Cress., 
MeUssodes  aurigenia,  Cress.,  Pseudomelecta  californica,  Cress., 
Diadasia  enavata,  Cress.  Coleoptera:  Desmoris  constrictus.  Say, 
Diabrotica  sp.  Lepidoptera :  Eiipithecia  sp.,  Pyrameis  sp.  Bhynchota : 
AchoUa  tabida,  St&l,  tygus  pratensis,  L.,  Macrosiphum  sp. 

The  following  Lepidoptera  visit  sunflowers  in  the  Transvaal: — 
Phytometra  orichahea,  2^.  chalcytes,  P.  exquisita,  P.  oxygramma^ 
ClUoridea  obsolday  ZinckeniafasdaUs,  Ulothrichojyus  ccUocala,  Empusada 
chrtfsota,  and  Coradrena  sp. 


SwAiNE  (J.  M.).  Platypus  wilsoni,  a  New  Speeies  of  Platypus  from 
British  Columbia  (Platypodidae,  Coleoptera). — Canadian  Entomo- 
U^t,  London,  OrU.,  xlviii,  no.  3,  March  1916,  pp.  97-100, 
2  plates. 

Platypus  wHsoni,  which  is  here  described,  attacks  all  species  of 
conifers  on  the  British  Columbia  coast,  with  the  exception  of  Thuya 
and  Chamaecyparis,  but  is  most  abundant  in  Psevdotsuga,  Tsuga  and 
Abies  grandis.  I^ing  or  weakened  trees  and  freshly  cut  logs  are 
usually  attacked,  out  living  trees  may  be  affected.  The  adults  bore 
into  the  bark  and  wood  of  the  host,  the  walls  of  the  tunnels  becoming 
coated  with  a  fungus  which  serves  as  food  for  the  larva,  and  in  a  less 
d^ree  for  the  adult. 


OiRAULT  (A.  A.).  Description  of  Eleven  New  Species  of  Chalcid  Flies. 
— Canadian  ErUomohgist,  London,  OnL,  xlvui,  no.  3,  March  1916, 
pp.  100-103. 

The  new  Chalcidoidea  described,  include: — NeomphaloideUa  cero 
plastae,  reared  from  Ceroplastes  galeatus,  Newst.,  from  Uganda 
iV^.  pulchriventris,  from  Maryland ;  N.  nebraskensis,  from  Nebraska 
Gonatocerus  partifuscipennis,  from  Maryland;  Phaenodiscus  parti 
Jusdpennis,  bred  from  Saissetia  hemisphaerica  in  California 
SympiesomorpheUus  trisukus,  from  St.  Vincent. 


Weiss  (H.  B.).  A  New  Enemy  of  Poplars  and  Willows  in  New  Jersey. 
— Canadian  Entomologist,  London,  Ont.,  xviii,  no.  3,  March  1916, 
pp.  105-106. 

The  Chrysomelid,  Plagiodera  versicolor,  Laich.,  has  done  considerable 
damage  during  the  past  few  sununers  to  poplars  and  willows  in  several 
districts  in  New  Jersey.  It  is  probable  that  both  the  larval  and  adult 
stages  can  be  kept  in  check  by  the  use  of  arsenical  sprays. 
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NOTICES   OF 
ENTOMOLOaiCAL   APPOINTMENTS,    &c. 


Dr.  Alfred  E.  Cameron,  formerly  of  the  Department  of  Agricultural 
Entomology,  Victoria  University,  Manchester,  has  taken  up  duties  in 
the  Entomological  Branch,  Department  of  Agriculture,  Ottawa, 
Canada. 

Messrs.  A.  J.  Grove  and  L.  Harrison  have  been  appointed  by  the 
War  Office  to  advise  on  Entomological  problems  in  connection  with 

the  military  operations  in  Mesopotamia. 

« 
The  services  of  Dr.  W.  A.  Lamborn  have  been  lent  by  the  Imperial 

Bureau  of  Entomology  to  the  War  Office  and  he  is  now  attached  to  the 

Expeditionary  Force  in  East  Africa. 

Mr.  C.  B.  Williams  has  been  appointed  by  tiie  Board  of  Agriculture, 
Trinidad,  to  study  the  parasites  of  the  Sugar-cane  Froghopper  in  that 
island. 
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SwAiNE  (J.  M.).  Injurious  Shade  Tree  Insects  of  the  Canadian  Prairies. 
— Agrie.  Oaz.  Catiada,  Ottawa^  iii,  no.  3,  March  1915,  pp.  216-220, 
8  figs. 

The  Manitoba  maples,  cottonwoods,  poplars  and  willows,  so  widely 
used  in  the  prairie  provinces  of  Canada  for  shade  and  shelter  belts,  are 
subject  to  attacks  by  very  injurious  insect  enemies.  Such  outbreaks 
were  unusually  severe  during  the  summer  of  1916.  Poplars  and 
willows  are  frequently  attacked  by  several  leaf -eating  beetles,  including 
GaleriiceUa  decora,  Say  (western  willow  leaf-beetle),  Melasoma  {Lino) 
scripta  (streaked  cottonwood  leaf-beetle),  M,  iremulae  (unspotted  aspen 
leaf-beetle)  and  several  allied  species.  Both  adults  and  larvae  of 
0.  decora  feed  upon  the  leaves,  more  or  less  completely  destrojdng  the 
foliage  and  leavmg  the  trees  scorched  and  brown.  The  other  species 
have  similar  habits  and  frequently  cause  the  same  injury.  M.  scripta 
and  a  closely  allied  species,  M,  itUerruptay  seriously  injured  wind- 
breaks of  willows  in  the  summer  of  1916  in  Saskatchewan  and  Alberta. 
Spraying  with  lead  arsenate  or  Paris  green  as  soon  as  the  beetles  appear, 
and  again,  if  necessary,  about  ten  days  later,  is  an  efficient  control. 
Alsophila  pometaria,  Harris  (fall  cankerworm)  was  particularly 
injurious  to  Manitoba  maples  in  Manitoba  and  Saskatchewan  in  1914 
and  1915.  .  The  females,  being  wingless,  crawl  up  the  trunks  to 
deposit  their  eggs.  The  adult  caterpillars  descend  and  pupate  in  the 
ground.  The  adult  emerges  in  the  autumn  and  the  females  oviposit 
upon  the  bark  of  the  branches  and  twigs.  The  eggs  hatch  late  in 
April,  or  in  May,  and  the  caterpillars  feed  upon  the  foliage  for  about  a 
month.  Serious  defoliation  results  if  they  are  very  numerous.  The 
moth  of  PalaeactUa  vemata.  Pack,  (spring  cankerworm)  emerges  from 
the  groimd  and  deposits  its  eggs  upon  the  bark  in  small  clusters  during 
the  first  warm  days  of  spring.  Banding  the  trees  to  prevent  the  ascent 
of  the  females  or  spraying  with  Paris  green  or  lead  arsenate  as  soon 
as  the  caterpillars  appear  are  the  controls  recommended.  Chailophorus 
negundinuSy  Thos.  (Negundo  Aphis)  is  the  most  persistent  and  serious 
enemy  of  Manitoba  maples  in  the  prairie  provinces,  inducing  the 
rapid  development  of  a  black  sooty  fungus,  and  sometimes  causes 
considerable  defoliation.  Usually  the  many  insect  enemies  of  this 
pest  so  reduce  its  numbers  that  the  trees  may  develop  normally 
through  the  latter  half  of  the  season.  Kerosene  emulsion,  fish  oil  or 
whale  oil  soap  and  the  nicotine  extracts  are  effective.  Proteopteryx 
toiUingana,  Kearf.  (Negundo  twig-borer)  is  more  or  less  injurious  each 
season  to  twigs  of  the  Manitoba  maple.  The  caterpillar  bores  into 
the  yoimg  twigs,  causing  them  to  develop  into  elongated  hollow  galls 
within  which  the  caterpillar  lives  and  feeds,  extruding  the  excrement 
through  a  hole  in  the  side.  The  caterpillars  reach  full  growth  in  June 
and  pupate  either  in  the  ground  beneath  the  trees  or,  less  frequently, 
within  the  galled  twigs.  The  only  control  which  has  been  suggested 
is  to  collect  and  bum  infested  twigs,  but  it  is  possible  that  a  spray  of 
Paris  green  or  lead  arsenate  applied  about  the  end  of  June  would 
destroy  many  of  the  young  caterpillars.  Saperda  caloarata  (poplar 
borer)  is  a  common  and  destructive  enemy  of  all  kinds  of  poplars. 
Rough,  blackened  scars  and  swollen  areas  on  the  trunk  and  branches, 
with  large  tunnels  piercing  the  wood  beneath,  are  evidences  of  its  work. 
The  eggs  are  laid  m  the  bark  of  poplars  during  the  latter  part  of  the 
siunmer.    The  whitish  grubs  feed  first  in  the  inner  bark  and  then  bore 
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into  the  wood  below ;  they  attain  a  length  of  two  inches  when  full- 
grown  and  excavate  large  irregular  tunnels  through  the  sap-wood  and 
heart-wood.  The  tunnels  are  often  betrayed  by  the  castings  extruded 
from  openings  in  the  bark.  Infested  trees  of  little  value  should  be 
removed  ana  burned  before  June.  Valuable  trees  may  be  saved  by 
cutting  out  the  boring  grubs  in  the  early  autumn,  or  by  killing  them 
with  injections  of  benzine  or  carbon  bisulphide.  Leptocmis  trivitiaius. 
Say,  (box  elder  plant  bug)  is  often  foimd  congregating  in  immense 
numbers  about  houses  and  out-buildings  in  the  warm  days  of  late 
autumn.  During  the  early  part  of  the  season  they  breed  upon  the 
foliage  of  the  Manitoba  maple  and  other  trees  and  are  seldom  very 
conspicuous.  The  gregarious  habit  appears  only  during  the  latter 
half  of  summer.  Dense  masses  may  be  destroyed  with  boiling  water 
or  by  spraying  with  kerosene.  Suitable  screens  upon  the  windows 
and  doors  are  most  effective  in  keeping  them  from  dwelling  houses. 
This  article  also  gives  instructions  regarding  spraying  apparatus  and 
formulae  for  the  sprays  mentioned. 


No  WELL  (W.).  Some  New  Entomogenous  Fungi  In  St.  VinQmt.—Agr%c. 
NetPSy  Barbados,  xv,  no.  363,  25th  March  1916,  p.  110. 

Early  in  1915  Mr.  W.  N.  Sands  found  a  fungus,  apparently  a  new 
species  of  CordycepSy  in  the  Botanic  Gardens,  Kingstown,  where  it  was 
crowing  on  the  larvae  of  the  beetle,  Cryptonhymhus  carticaliSt  Boh., 
boring  the  wood  of  Codiaeum  variegatum  (common  croton).  The 
affected  larvae  are  found  in  their  tunnels  in  the  stems,  retaining  theii 
form  and  colour,  but  converted  into  hard  sclerotia.  On  1st  January 
1916  the  author  found,  in  the  soil  near  the  roots  of  a  cacao  tree  at 
Mount  William  estate,  a  dead  grub  having  the  larval  characters  of 
Diaprepes  and  ExophthalmuSy  the  common  root-feeding  weevils  in  the 
West  Indian  islands.  In  the  laboratory,  a  fungus  of  the  genus  Isaria 
developed  from  this.  Messrs.  Sands  and  Harland  have  had  imder 
observation  for  some  months  a  fungus  found  on  Heliothrips  rubrocinctua^ 
Giard,  infesting  cacao  leaves.  It  has  the  appearance  of  being  parasitic 
on  this  insect,  being  found  on  larvae  as  well  as  adults.  It  is  said  to 
have  been  seen  in  such  abundance  as  to  justify  its  being  regarded  as  a 
considerable  factor  in  the  control  of  this  pest.  During  a  visit  to 
Queensbury  estate  in  January  1916,  the  author  observed  a  slate-grey 
fungus  extending  over  considerable  areas  of  pigeon  pea,  which  were 
heavily  attacked  by  Atdacaspis  pentagonal  Targ.  The  fungus  closely 
resembles  Septobasidium  pedicdlatum,  Schwein.,  common  in  St.  Lucia 
on  colonies  of  the  purple  scale  (Lepidosaphes  beckii)  on  citrus  trees,  and 
will  probably  prove  to  be  that  species.  It  appears  not  to  have  been 
previously  recorded  in  St.  Vincent.  The  same  remark  applies  to  the 
fungus,  Ophionectria  cocdcola,  E.  &  E.,  which  was  found  on  the  same 
occasion  growing  on  scale-insects  infesting  lime  trees.  The  circum- 
stances of  its  occurrence  tmder  very  sheltered  conditions  suggest  that 
its  non-development  in  other  districts  is  due  to  insufficient  humidity 
rather  than  to  actual  absence.  Another  fungus,  an  Aschersonia  found 
on  the  purple  scale  at  Queensbury,  appears  to  be  quite  new  to  these 
islands.  Sphaerostilbe  coccophila,  Tul.  (red  fungus)  and  Myriangium 
duriaei,  Mont,  (black  fungus)  were  also  present  in  abundance. 
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Britton  (W.  E.)  k  LowRT  (Q.  S.).  Inseets  attacking  cabbage  and 
allied  crops  in  Connectieut.~-(7onn.  Agric.  ExpL  8ta.,  New  Haven, 
BuU.  no.  190,  January  1916,  23  pp.,  17  figs.  [Received  25th  April 
1916.] 

This  paper  embodies  the  observations  of  many  years  on  cabbage  pests 
and  on  the  control  of  ChortophUa  (Phorbia)  brassicae,  Bch.  (cabbage 
root  maggot).  Tarred  paper  disks  are  recommended  as  the  best 
control  for  this  pest  and  figures  are  given  of  a  tool  and  a  device  for 
cutting  these  disks.  Perhaps  the  second  most  effective  control  method 
is  to  pour  into  a  surface  depression  round  the  stem  of  each  plant  about 
three  fluid  oimces  of  crude  carbolic  acid  emulsion  made  according  to 
the  following  formula :  Hard  soap,  1  lb.,  or  soft  soap,  1  U.S.  qt., 
boiling  water,  1  U.S.  gal. ;  crude  carbolic  acid,  1  U.S.  pt.  The  other 
pests  dealt  with  are  Pieris  rapcte,  L.,  (imported  cabbage  worm), 
P.  napi,  L.  (potherb  butterfly),  P.  protodice,  Boisd.  (southern  or 
checkered  cabbage  butterfly),  Phytametra  (AiUographa)  brassicae,  Biley 
(cabbage  looper).  Aphis  brctssicae,  L.  (cabbage  aphis),  PliUeUa  maculir 
pennis,  Curt.,  Ceramica  (Mamestra)  picta,  Harr.  (zebra  caterpillar), 
MurgarUia  histrionicay  Hahn.  (harlequin  cabbage  bug),  cut-worms  and 
wire-worms.  Crop  rotation  is  an  essential  control  measure,  care  being 
taken  to  avoid  closely  related  crops  in  canying  this  out.  Cabbage 
stumps,  leaves,  etc.,  should  not  be  allowed  to  remain  in  the  rows,  as 
they  provide  hiberxiatii^  places.  Late  autunm  ploughing  destrovs  a 
great  many  hibernating  insects ;  for  cut-worms,  early  spring  plougning 
and  harrowing  is  advbed.  A  bibUography  is  given  of  twenty  of  the 
more  important  publications  dealing  with  insects  injurious  to  cabbages. 


GoDARD  (A.).    Les  oiseauz  peuvent-ils  sauver  la  vigne  ?    [Can  birds 
save  the  vine?] — Rev.  Viticulture,  Paris,  xliv,  no.  1137, 13th April 
,     1916,  pp.  278-280. 

Cases  are  instanced  where  the  presence  of  birds  resulted  in  a  notable 
diminution  of  loss  from  the  insect  enemies  of  the  vine.  The  presence 
of  Clysia  arnbiguella  and  Polychrosis  botrana,  as  well  as  of  other  pests, 
is  said  to  be  exclusively  due  to  the  disappearance  of  insectivorous 
birds.  Many  species  of  birds  only  attack  plants  when  insect  food  is 
lacking  and  in  any  case  the  partial  loss  due  to  birds  is  preferable  to  the 
considerable  one  due  to  insect  injury.  Buffon  is  quoted  as  saying : 
**  The  ortolan  does  not  touch  grapes,  but  feeds  on  the  insects  which 
creep  on  the  stocks  and  leaves  of  the  vine."  It  must  however  be  borne 
in  mind  that  all  species  of  birds  are  not  equally  useful  in  the  vineyard. 


Babat6  (E.).  Preparation  des  bouillies  eupriques.  [The  preparation 
of  cupric  sprays.] — La  Vie  Agric.  et  Rur.,  Paris,  vi,  no.  16, 
15th  AprU  1916,  pp.  284-287, 1  fig. 

This  paper  briefly  reviews  the  various  cupric  sprays  used  by  vine- 
growers.  It  is  stated  that  most  of  the  commercial  solutions  knovm 
as  Bordeaux  mixtures  have  carbonato  of  soda  as  their  base. 

(C275)  a2 
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Deobxtlly  (L.).  Les  Boulllies  acides  peaTont  produlre  des  briUures. 
[Add  sprays  may  cause  scoiching.] — Frogris  Agrie.  VUic.,  Mont- 
peUier,  Ixv  (33rd  year),  no.  16, 16th  April  1916,  pp.  365-367. 

While  acid  sprays  are  generally  considered  to  be  more  effective,  they 
are  more  apt  to  scorch  than  the  neutral  or  alkaline.  For  a  spray 
containing  2  per  cent,  of  copper  sulphate  (2  parts  by  weight  to  a  100 
parts  by  weight  of  water)  a  table  of  liability  to  cause  injury  is  dven 
of  five  sprays  containing  a  constant  proportion  of  copper  sulphate, 
namely  2  per  cent,  by  weight,  but  in  which  the  carbonate  of  soda 
(90®  purity)  content  is  diminished  regularly  from  0'90  to  0*75  per  cent. 
With  0*900  there  results  a  neutral  solution  which  never  scorches; 
with  0'875  a  slightly  acid  solution  is  produced  which  seldom  scorches, 
or,  if  it  does  so,  the  injury  is  negligible ;  with  0*850  a  medium-acid 
spray  is  obtained  which  is  inoffensive  after  flowering,  but  may  scorch 
before  and  during  flowering ;  with  0*800  a  markedly  acid  solution  is 
produced  which  should  only  be  used  after  flowering;  lastly,  with 
0*75  a  very  acid  solution  is  yielded  which  can  only  be  used  after 
flowering  where  it  is  absolutely  necessary  to  spray  even  at  the  risk  of 
serious  scorching.  These  data  are  approximate.  Where  carbonate 
of  other  purity  is  used  it  is  necessary  to  make  due  allowance. 


Degrully  (L.).  Chanz  en  pierres  et  Chauz  hlvMe.  [Stone  lime  and 
sifted  lime.] — Progris  Agric.  Vittc.y  MorUpelliery  Ixv  (33rd  year), 
no.  16,  16th  April  1916,  p.  367. 

Fat  stone  lime,  recently  slaked,  is  considered  the  best  for  preparing 
Bordeaux  mixture;  it  is  only  slightly  carbonated,  its  reaction  on 
copper  sulphate  is  rapid,  and  the  operator  readily  notes  the  approxi- 
mate moment  of  neutralisation.  It  is,  however,  often  necessary  to 
use  commercial  sifted  lime,  which  is  more  or  less  carbonated  according 
to  the  date  of  manufacture,  the  content  of  pure  Ume  being  very 
variable. 


Baker  (A.  C.)  k  Turner  (W.  F.).  Some  Intermediates  in  the 
Aphididae  (Hemiptera).  —  Proc.  EtUom.  Soc.  Washington, 
Washington,  B.C.,  xviii.  no.  1,  March  1916,  pp.  10-14. 

Among  the  species  described  in  this  paper,  Macrosiphum  vitioola, 
Thos.,  Aphis  avenae,  F.  {Aphis  prunifoliae,  Fitch)  and  A.  sorbi,  Kalt. 
{A.  malifoliae  Fitch)  have  been  studied  throughout  the  complete  life- 
cycle.  They  have  annual  cycles  and  alternate  hosts.  In  the  first 
two  species  the  intermediates  occur  on  the  summer  hosts  and  are 
intermediates  between  summer  apterae  and  summer  alates.  A.  sorbi 
winters  on  apples  and  passes  the  summer  on  Planlago  spp.,  especially 
on  rib  grass.  The  intermediates  of  this  species  occurrod  on  apple, 
and  were  intermediate  between  alates  which  cannot  live  on  apple  but 
must  migrate  to  plantain  and  apterae  which  feed  only  on  apple.  The 
intermediates  lived  and  reproduced  on  apple,  thus  assuming  the  nature 
of  the  primary  apterous  forms.  The  following  species  are  also  des- 
cribed : — Aphis  gossypii,  Glover,  on  melon ;  FhyUaphis  fagi,  L.,  on 
beech ;  Myzus  persicae,  Sulz.,  on  cabbage ;  Eriosoma  sp.,  on  pear. 
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KoTiNSKT  (J.)«  The  European  Fir  Trunk  Bark  Louse  {Chermes 
{Dreyfusia)  piceae,  Rati.)  apparently  long  established  In  the  United 
States. — Proc.  Entam.  Soc  Washington,  WashingUm,  D.C.,  xviii, 
no.  1,  March  1916,  pp.  14-16. 

Chermes  jnceae  has  caused  the  death  of  considerable  numbers  of 
balsam  firs  in  New  Haven  during  the  past  three  years.  Records  of 
injury  by  this  insect  show  that  it  has  been  in  the  cotmtry  for  at  least 
seven  years.  In  Europe  both  C  piceae  and  C,  niisslini  are  practically 
confined  to  firs  and  are  presumed  to  have  an  alternate  host.  The 
former  species  hibernates  on  the  bark  as  the  larval  stem-mother. 
Activity  is  resumed  in  spring,  maturity  being  reached  in  April,  when 
oviposition  takes  place.  The  eggs  hatched  during  May  develop  into 
summer  stem-mother  or  winter  stem-mother  larvae  which  settle  on  the 
old  bark,  the  latter  forms  not  completing  growth  until  the  following 
spring.  The  former  reach  maturity  between  May  and  July  and  deposit 
a  small  number  of  eggs,  which  develop  into  winter  stem-mother  larvae. 
Part  of  the  summer  larvae  become  winged  migrants  which  fly  during 
May  or  Jime  to  Picea  excdsa.  They  there  lay  eggs  which  become 
sexual  forms.  In  America,  only  the  winter  larva  has  been  observed. 
It  is  possible  that  the  death  of  many  fir  trees  in  Europe  may  have  been 
partly  due  to  C.  niisslini,  since  the  records  were  made  before  the 
distinction  between  the  two  species  was  recognised. 


Proelamation  eoneerning  the  Importation  of  Plants  into  Australia.— 

Extract    from    CammontDeaUh    of   Australia  Oaz.,    Melbourne, 
no.  158,  23rd  December  1915.    [Received  1st  May  1916.J 

The  introduction  into  Australia  of  the  following  plants  is  forbidden, 
xmless  certified  by  the  Chief  Quarantine  Officer  to  be  free  from  insect 
or  fungus  pests  : — (1)  All  plants,  including  fruit  and  seed  (other  than 
manufactured  products),  Uable  to  infestation  by  HemHeia  vastatrix, 
from  Ceylon,  India,  China,  Malay  Peninsula,  etc. ;  (2)  sugar-cane  and 
banana  plants,  exclusive  of  the  fruit  of  the  latter,  grown  in  New 
Guinea,  Sandwich  Islands,  Fiji,  etc.,  where  they  may  be  attacked  by 
Sphenophorus  sp. 

French,  Junr.  (C).  An  ioseet  pest  of  lucerne:  Coekehafer  gtnls 
(Heieronyx  piceus,  Blanch.). — Jl.  Dept.  Agric.  Victoria,  Melbourne, 
xiii,  no.  9,  10th  September  1915,  pp.  567-569,  2  figs.  [Received 
1st  May  1916.] 

Lucerne-growers  at  Werribee  have  suffered  considerable  losses  from 
the  attacks  of  the  grubs  of  H.  piceus,  which  live  on  the  roots  of 
native  and  other  grasses  and  seem  to  confine  themselves  to  particular 
patches  of  the  soU,  usually  where  manure  has  been  rather  plentifully 
used.  The  exceptionally  dry  season  in  1915  favoured  this  pest ;  in 
very  wet  seasons  many  of  the  grubs  are  destroyed  ty  a  fungus  disease. 
When  a  lucerne  crop  is  badly  affected,  it  is  advisable  to  have  it  cross- 
scarified,  if  practicable,  harrowed  and  then  rolled.  These  methods 
gave  very  satisfactory  results  at  Werribee.  Keeping  the  groimd 
continually  worked  is  absolutely  necessary,  as  it  exposes  the  grubs  to 
the  attacks  of  birds,  of  which  the  most  useful  are  seagulls,  robins, 
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magpies,  plovers,  etc.  These  grubs  have  been  recently  reported  to 
attack  wheat,  generally  in  patches.  The  use  of  a  poisoned  bait, 
consisting  of  lucerne,  grasses,  succulent  weeds,  etc.,  cut  up  into  small 
pieces  and  dipped  in  lead  arsenate  (1  lb.  to  30  gallons  of  water),  is 
suggested.  If  only  small  patches  are  aiSected,  watering  the  plants 
with  lead  arsenate  will  give  good  results.  Some  species  of  Heteronyz 
cluster  on  the  tops  of  eucalyptus  trees,  often  stripping  them  of  every 
young  leaf. 

French,  Junr.  (C).  The  potato-moth  PJUhorimaea  operculeUa,  Zeller 
(LUa  solanella,  Bois.) ;  Reoent  spraying  experiments  In  Gippsland. — 
Jl.  DepL  Agric.  Victoria^  Melbourne,  xiii,  no.  10,  11th  October 
1915,  pp.  614-618,  2  figs.    [Received  1st  May  1916.] 

Fhihofimaea  operculeUa  has  been  known  in  Australia  since  1854  and 
is  the  worst  potato  pest  in  the  Commonwealth.  Owing  to  the  excep- 
tionally dry  weather,  it  has  been  very  plentiful  during  the  past  two 
seasons  and  in  Gippsland  and  elsewhere  the  injury  has  l^en  very  great. 
In  some  cases  the  whole  crop  was  destroyed  when  the  plants  were 
from  4  to  6  inches  high,  and  in  many  instances  growers  had  to  discard 
fully  two-thirds  of  the  tubers  owing  to  the  depredations  of  the  cater- 
pillars. There  are  two  broods  of  moths.  The  first,  or  winter  brood, 
may  destroy  the  young  plants  and  thereby  ruin  the  crops.  The  moths 
of  the  second  brood  deposit  their  eggs  on  the  potatoes  themselves, 
when  the  tubers  are  stored  or  are  in  the  field.  Details  of  the  life-history 
are  given.  It  is  pointed  out  that  a  few  handfuls  of  potato  plants  are 
frequenty  thrown  over  the  top  of  a  sack  containing  newly  dug 
potatoes.  If  the  plants  are  infested  and  the  sack  is  left  in  the  field  for 
a  few  days,  the  caterpillars  will  be  distributed  throughout  its  contents. 
Spraying  with  lead  arsenate  is  advisable  when  the  moths  first  appear. 
As  a  deterrent  against  oviposition  on  the  plants,  coal-tar  water  may 
be  used.  The  formula  is  as  follows :  1  lb.  of  coal-tar  is  boiled  in 
2  gals,  of  water  and,  while  hot,  from  50  to  100  gals,  of  water  are  added. 
In  cases  where  spraying  is  to  be  carried  out,  spaces  should  be  left 
between  every  few  rows  of  potatoes  for  the  horse  orawing  the  spraying 
pimip  to  pass.  The  pump  recommended  is  a  barrel-pump  mountea 
on  two  wheels ;  at  the  rear  a  rod  twice  as  long  as  the  axle  supports 
five  spray-nozzles  at  about  the  height  of  the  axle  and  another  five 
almost  at  ground-level.  Such  a  pump  costs  £35  with  iron  droppers 
and  £37  10«.  with  copper  ones.  Owing  to  potato-growers  neglecting 
to  keep  the  moth  in  check,  potato  sprajring  should  be  made 
compulsory. 

Dudgeon  (6.  0.).  Egyptian  Agricultural  Produets.  Sorghum  vulgare^ 
Pers.  {Andropogon  sorghum,  Brot.),  the  Great  Millet  (Durra  Baladt 
in  Egypt),  also  Sorghum  halepense,  Pers.  (Garawao). — Ministry  of 
Agric.,  Egypt,  Cairo,  no.  la,  1915,  32  pp.  [Received  1st  May 
1916.] 

This  paper  gives  an  account  of  the  cultivation  and  uses  of  Sorghum 
vulgare  and  S.  halepense.  The  first-named  is  attacked  by  Sesamia 
cretica,  the  eggs  of  which  are  probably  laid  on  the  stem  close  to  the 
groimd.  The  larvae,  upon  hatching,  bore  into  the  stalk  and  may 
cause  the  death  of  the  plant.    A  tunnel  is  frequently  formed  reaching 
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into  the  fruiting  head,  in  which  the  larva  may  remain  during  the  winter. 
When  first  sprouting,  the  plants  may  be  attacked  by  the  cutworms, 
Agrotis  ypsUon  and  Euxoa  spinifera.  Control  measures  include  early 
threshing  of  the  grain  for  the  aestruction  of  larvae  of  8.  cretica  and 
rolling  the  groimd  and  mixing  naphthaline  with  the  seed  at  sowing 
time  for  r^ucing  the  number  of  cutworms.  Aphis  sorghi  causes 
occasional  local  damage.  Honey-dew  is  secreted  by  this  Aphid  which 
favours  the  growth  of  a  fungus.  Two  predaceous  enemies  of  A.  sorghi 
occur  in  Egypt,  namely,  Chilomenes  vicina,  Muls.,  and  CoccineUa 
undecimpunctcUa,  L. 

Dudgeon  (6.  C).  Egyptian  Agricultural  Products.  Arachis  hypo- 
gam,  Lin.,  the  Ground  Nut,  or  Earth  Pea  (FQl  Sudani  in  Egypt).— 
Ministry  of  Agric.,  Egypt,  Cairo,  no.  2a,  1915,  24  pp.  [Received 
Ist  May  1916.] 

Arachis  hypogaea,  the  cultivation  of  which  is  described,  has  no  very 
serious  insect  or  fungoid  pests  in  Egypt.  Prodenia  litura  (cotton 
worm)  may  become  abundant  at  intervals  in  Lower  Egypt,  and  at 
such  times  the  crop  is  seriously  damaged.  A  yellow  Aphid  occurs  on 
this  plant  in  Fayiim  and  Wardan,  especially  in  the  latter  district  during 
August,  but  infestation  is  not  usually  severe. 

Dealing  with  the  Banana  Borer  in  Jamaica. — Daily  Oleaner,  KingsUm^ 
Jamaica,  2l8t  March  1916,  pp.  13-14.  [Received  2nd  May  1916.] 

At  a  meeting  of  the  Jamaica  Agricultural  Society  held  to  consider 
the  question  of  the  banana  weevil,  the  report  of  the  special  committee 
appointed  to  investigate  the  problem  was  adopted.  Cosmopolites 
sordidus  occurs  in  well-defined  areas  in  Jamaica.  The  Director  of 
Agriculture  considers  the  weevil  to  have  been  present  in  the  island  for 
many  years  and  to  be  widely  distributed,  and  further  to  be  incapable 
of  becoming  a  serious  menace  to  the  banana  industry.  In  his  opinion 
good  cidtivation  should  prevent  attack,  and  he  recommends  the  intro- 
duction of  a  predatory  beetle  enemy  from  Java.  The  committee,  on 
the  other  hand,  beUeve  that  this  pest  is  not  indigenous  to,  or  of  long 
standing  in  Jamaica  and  that  the  attack  is  so  serious  that  immediate 
action  is  required  to  check  its  spread.  Injury  is  not  confined  to  poor 
or  rotting  bananas,  but  healthy  trees  of  any  ace  are  attacked.  The 
rapid  increase  of  this  borer  in  Fiji  is  referred  to.  The  committee 
recommend  that  the  (Governor  be  appealed  to,  to  adopt  the  following 
measures : — (1)  to  declare  C  sordiaus  a  notifiable  pest  \mder  the 
Plants  Protection  Law  ;  (2)  to  request  the  Director  of  Agricidture  to 
furnish  a  list  of  plantations  to  which  suckers  have  been  sent  from  Hope 
and  Castleton  Grardens,  in  order  that  inmiediate  investigations  may 
be  made ;  (3)  to  declare  all  areas  on  which  the  weevil  is  found  to  be 
infected. 

The  special  report  of  Mr.  H.  N.  Ridley,  directing  the  investigations 
of  the  committee,  gives  an  account  of  the  distribution  of  the  borer  in 
Jamaica ;  this  distribution  negatives  the  theory  of  the  Director  of 
Agriculture.  The  following  suggestions  are  made  for  preventing  the 
spread  of  the  weevil : — (1)  Destruction  of  infested  suckers ;  (2)  planting 
of  infested  land  with  cane  or  bush  for  a  few  years ;  (3)  planting  or 
encouragement  of  bush  between  slightly  infested  or  clean  land 
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Blaek  Borer  Beetle  which  b  attacking  Banana  Trees.— 2)a%  Gleaner^ 
Kingston,  Jamaica,  22nd  Apnl  1916,  p.  6. 

An  investigation  is  being  made  as  to  the  areas  in  Jamaica  in  which 
Cosmopolites  sordidus  occurs,  so  that  these  districts  may  be  declared 
infested  and  an  order  issued  making  this  insect  a  notifiable  one.  It  is 
proposed  to  introduce  from  Fiji  the  Histerid  beetle,  Plaesius  javanus, 
Er.,  which  is  predaceous  on  this  weevil. 

Dash  (J.  S.)-  Report  of  the  Assistant  Superintiendent  of  Agriculture 
on  the  Entomological  and  Hycological  Work  carried  out  during 
the  Season  under  Review. — Rept.  Dept.  Agric,  Barbados,  1914-15, 
Barbados,  1916,  pp.  38-44.    [Received  4th  May  1916.] 

The  inspection  of  imported  seeds  and  plants  was  continued  during 
the  year.  A  species  of  scale-insect  not  previously  recorded  in  Barbados 
was  found  on  mango  brought  from  St.  Lucia.  Cotton  seed  intended 
for  the  extraction  of  oil  was  fumigated  with  sulphur  dioxide,  while 
seed  used  for  planting  was  treated  with  carbon  bisulphide. 

The  insect  pests  noted  during  the  year  were : — Sugar-cane. 
Diaprepes  abbreviatus,  L.  (root  borer)  caused  much  damage  in  low- 
lying  districts.  Fields  in  which  crop  rotation  had  not  been  practised 
showed  signs  of  the  borer  in  April,  while  in  fields  which  had  not  been 

{ilanted  with  cane  for  consecutive  years,  the  injury  was  almost  negligible, 
n  one  case  the  larvae  were  found  attacking  yams.  In  the  experimental 
plots  the  insect  was  found  on  all  the  black  soil  estates,  and  it  was 
observed  that  the  emergence  of  the  beetles  in  April  and  June  followed 

Seriods  of  rainfall.  Phytalus  smithi  (brown  hardoack)  showed  a  greater 
egree  of  parasitism  by  Tiphia  paraUda  than  in  the  preceding  year. 
A  consignment  of  Tiphia  cocoons  was  sent  to  Mauritius  and  the  work 
of  transferring  the  parasites  to  St.  Michael  to  control  P.  smithi  was 
continued  whenever  material  was  available.  Ddphax  saccharivora 
(cane-fly)  was  found  for  the  first  time  to  be  parasitised  by  the  Mjrmarid, 
Anagrus  flavescens,  Waterh.  Diatraea  saocharalis  (moth  borer)  was 
present  in  some  estates.  It  is  probable  that  the  collection  of  egg- 
masses,  together  with  provision  of  facilities  for  the  escape  of  the  para- 
sites from  these,  wotdd  considerably  reduce  the  numbers  of  the  motL 
Pseudococcus  calceolariae  (pink  mealy  bug)  was  found  on  old  canes ;  on 
one  estate  this  scale  was  kept  in  check  by  a  fungus,  Aspergillus  sp. 
Exophihalmus  esuriens,  Gyl,  showed  no  signs  of  spreading,  and  could 
not  be  regarded  as  injurious.  Leucotermes  tenuis  and  Calotermes  sp. 
were  recorded  during  the  year. 

Cotton.  Cotton  pests  were  not  very  abtmdant ;  Alabama  argillacea 
appeared  in  many  fields,  but  was  easily  controlled  and  Eriophyes 
gossypii  (leaf  blister  mite)  did  not  cause  serious  damage. 

Maize.  The  most  important  pests  were  Laphygma  frugiperda  and 
Pyroderces  stigmatophora. 

Sweet  potatoes.  Euscepes  batatae  was  the  most  serious  pest; 
thrips  and  flea-beetles  were  recorded  on  one  estate  during  December. 

Fruit  trees.  Trees  in  a  neglected  citrus  orchard  were  affected  by  the 
following  scales : — Lepidosaphes  beckii,  Chionaspis  citri,  Chrysomphdka 
auranlii  and  Coccus  viridis.  The  last-named  species  was  parasitised 
by  the  fungus,  Cephfdosporium  lecanii.  Bark-borers,  probably 
Leptostylus  praemorsus,  caused  injury  to  grape-fruit  in  one  district. 
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Miscellaneous  insects.  Bengal  beans  were  seriously  damaged  by 
the  larvae  of  the  moth,  Anticarsia  (Thermesia)  gemmcUalis ;  austing 
with  lead  arsenate  was  found  to  prove  effective.  Mods  {Remigia) 
repanda  (grass  moth)  was  prevalent.  Lignum  vitae  trees  suffered 
from  attacks  of  the  larvae  of  the  Noctuid,  Gerespa  fasciolaris.  The 
larvae  fed  on  the  leaves  at  night,  remaining  hidden  during  the  day. 
A  related  form,  0,  famdica,  was  frequently  collected  during  the  day 
time.  Other  Noctuids  collected  during  the  year  were  Prodenia  dolichos, 
Feltia  maUfida,  F.  subterranea  and  Phytometra  oo,  on  cotton  and  sweet 
potatoes,  Xylomyges  sunia  on  Zephyranthes,  and  Cirphis  muUUinea. 
The  Cossid,  Diunnitus  punctifer  and  Diaphania  hyalimUa  (melon  moth) 
were  common.  Certain  Coccinellids,  including  CycUmeda  sanguinea, 
MegiHa  macuUUa  and  Scymmts  ochroderus,  as  well  as  the  NitiduUd 
beetle,  CarpophUus  miUiUiius,  were  effective  in  controlling  Aphids  on 
maize.  The  Sphegid  wasp,  Tackytes  argentipes,  was  found  during  May 
and  June  on  maize,  castor  oil  and  okra  brushes,  etc.  Notogonia  hJteipennis 
was  less  common  than  the  preceding  species.  In  India  species  of  both 
these  genera  are  beneficial  insects,  in  that  they  prey  on  crickets,  and 
it  is  possible  that  in  Barbados  they  have  similar  habits. 

A  fist  of  CoooiDAE  occurring  in  Barbados  is  given,  the  food-plants 
being  numerous  where  no  special  host  is  mentioned.  Aspvdiotus 
cydoniae^  Comst.,  on  grape  vine  and  Canavalia ;  A.  destrudoTj  Sign. ; 
A,  harli%  Ckll.,  on  yam  and  eddoe ;  A,  sacchari,  Ckll.,  on  sugar-cane ; 
Chrysomphalus  aurantii,  Mask.,  on  citrus;  C.  biformiSy  Ckll.,  on 
orchids,  Yitcca,  and  Euphorbia ;  C,  boioreyiy  Ckll.,  on  agave  ;  C.  dictyo- 
spermij  Morg.;  on  roses  and  palms ;  C,  (wnidum,  L. ;  0.  personatus^ 
Comst. ;  Sdenaspidus  articukUus,  Morg. ;  Pseudaonidia  tesserata^ 
de  Charm.,  on  grape  vine,  Cctssia  fistula  and  Cissus  sicyoides ;  Astero- 
lecanium  aureum^  Boisd.,  on  eucharis  lily ;  A.  bambusae,  Boisd.,  on 
bamboo ;  A.  miliaris,  Boisd.,  on  bamboo ;  A.  pustulans,  Ckll. ; 
Ceraptastes  cirripediformis,  Comst. ;  C.  dugesiiy  Licht.,  on  Bursera 
gummifera  and  Coccoloba  uvifera ;  0.  flaridensis,  Comst. ;  Howardia 
bidavis,  Comst.,  on  T(iberfMemontana ;  Chionaspis  citric  Comst.,  on 
citrus ;  0.  unUateralis,  Newst.,  on  palm ;  Hemichionaspis  minor. 
Mask. ;  CoruJiaspis  angraed,  Ckll.,  on  imported  Epidendrum  and  Ste- 
phanotis ;  Pseudococcus  adonidum  L.  (longispinuSf  Targ.) ;  P.  ccdceolariae. 
Mask.,  on  sugar-cane ;  P.  dtri,  Bisso ;  P.  pseudonipae^  Ckll.,  on  coconut ; 
P.  nipae,  Mt^.,  on  imported  Phoenix ;  P.  sacchari,  Ckll.,  on  sugar- 
cane ;  P.  virgatus,  Ckll. ;  Aulacaspis  penlagoTMy  Targ. ;  A.  rosaCj 
Bch.,  on  mango ;  Diaspis  boisduvalii,  Sign.,  on  coconut ;  D,  ccdyp- 
troides,  Costa  (D.  echinocadi,  Bch.),  on  imported  Mdocactus ;  Fiorinia 
fioriniae,  Targ.,  on  coconut ;  I^chnaspis  longirostriSy  Sign. ;  Saissetia 
depressa,  Targ.,  on  Coleus  and  Furcraea ;  S.  hemispJiaerica,  Targ. ; 
S,  nigra,  Nietn. ;  S,  oleae,  Bern. ;  Coccus  hesperidum,  L.,  on  Sterculia 
fulgens  and  Pluchea  odorata ;  C.  longulus,  Dougl. ;  C,  mangiferae, 
Green ;  C.  viridis.  Green ;  Eucalymnatus  tessdatus.  Sign.,  on  palms ; 
Lecanium  vacuolatum,  Green,  sp.  n.,  on  ArUhurium ;  Margarodes 
formicarium,  Guild.,  on  sugar-cane ;  Lepidosaphes  bechii,  Newm.,  on 
citrus ;  L.  gloveri,  Pack.,  on  Croton,  and  citrus ;  Pinnaspis  buxi, 
Bouch^ ;  CoccomytHus  1  sp.  on  cassava ;  Orthezia  irmgnis,  Dougl. ; 
0.  pradonga,  Dougl. ;  Puhinaria  pyriformis,  Ckll. ;  P.  ficus.  Hemp. ; 
P.  simulans,  Ckll.,  on  genip ;  P.  urbicola,  Ckll.,  on  sweet  potato,  etc. ; 
Vinsonia  steUifera,  Westw. 
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Insect  Pests  in  British  Guiana.— iJ^nc.  NewSy  Barbados^  xv,  no.  364» 
8th  April  1916,  pp.  122-123. 

This  paper  gives  a  summary  of  a  chart  dealing  with  insect  pests, 
recently  issued  by  the  Board  of  Agriculture  of  British  Guiana.  The 
origin  of  insect  pests,  the  life-cycle  of  common  forms,  and  the  usual 
methods  of  control  are  dealt  with  in  a  popular  manner.  Special 
reference  is  made  to  insects  occurring  in  the  Colony. 


NowELL  (W).  The  Internal  Diseases  of  Cotton  Bolls. — Agric.  News, 
Barbados,  xv,  no.  364,  8th  April  1916,  pp.  126-127. 

Experiments  carried  out  in  Montserrat  to  determine  the  connection 
between  cotton  stainers  and  cotton  boll  disease  showed  that  Nezara 
viridfda  (green  bug)  is  capable  of  originating  the  disease  in  healthy 
plants.  The  spores  of  the  specific  fungus  are  either  carried  by,  or 
follow  upon  the  attacks  of  plant-feeding  bugs.  The  fungus  concerned 
has  been  found  in  material  from  Tortola,  St.  Kitts,  Monserrat,  St. 
Vincent  and  Barbados.  The  fact  that  the  amount  of  stained  of  cotton 
is  not  in  proportion  to  the  number  of  insects  present,  indicates  the 
necessity  for  taking  the  fungus  into  account,  rince  it  is  probable  that 
the  disproportion  is  due  to  the  effect  of  prevailing  conditions  upon  the 
latter. 

Report  on  Silk  from  Trinidad. — Bull.  Dept.  Agric.,  Trinidad  and 
Tobago,  Port-of-Spain,  xv,  no.  2,  1916,  pp.  67-69. 

The  examination  of  silk  from  Bombyx  mori  (mtdberry  silkworm), 
AUacus  ricini  (eri  worm)  and  A.  hespems  (native  silkworm),  reared  in 
Trinidad,  has  shown  that  silkworms  can  in  all  probability  be  success- 
fully bred  in  the  island.  It  might  therefore  be  possible  to  establish 
silk-culture  as  a  village  industry.  The  following  species  also  are 
reported  on:^ — A.  cynthia  (Ailanthus  silk  moth  of  northern  China  and 
Japan),  Antherea  pemyi  (Mongolian  oak-feeding  silkworm),  Teka 
pdyphemus  and  CaUosamia  profMihea,  Freliminarv  experiments  have 
shown  that  A,  cynthia  and  A.  pemyi  can  be  reared  in  Trinidad.  The 
silk  from  A.  hesjperus  is  of  poor  quality  and  the  larvae  bear  irritating 
hairs  which  nught  seriously  affect  the  workers.  Hence  it  seems 
advisable  that  attention  should  be  first  directed  to  B,  mori  and  A.  ricini, 
as  the  silk  from  these  is  good  and  the  food-plants  grow  well  in  the 
island.  A,  ricini  may  prove  the  more  suitable  of  the  two  species, 
since  it  can  withstand  a  high  temperature  and  the  silk  is  more  easily 
handled. 

Ball  (E.  D.).  New  Species  of  Eutdtix  and  Phlepsius  (Homoptera). — 
Canadian  Entomologist^  London,  Ont,,  xlvih,  no.  4,  April  1916, 
pp.  124-130. 

The  new  leaf-hoppers  described  are: — Eutdtix  columbiana,  from 
Washington ;  E.  nevada,  from  Nevada ;  E.  rubida,  from  Utah ; 
E.  insana  var.  coronata,  var.  n.,  from  CaUfomia  ;  E.  coloradensis  var. 
visalia^  var.  n.,  from  California ;  Phlepsius  loculatus,  from  California 
and  Utah ;   P.  steUaris,  from  Utah. 
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GiRAXTLT  (A.  A.).  Description  of  Eleven  New  Speeies  of  Chalcid  Flies. 
— Canadian  Entomologist,  London,  Ont,  xlviii,  no.  4,  April  1916, 
pp.  113-116. 

The  following  new  Chalcids  are  described : — Baoanusia  africana, 
parasitic  on  Saissetia  ILecanium)  oleae  in  Cape  Colony :  Catolaccus 
^vHus,  reared  in  connection  with  the  strawberry  weevU  in 
Minnesota ;  Hyssopus  thymus,  gen.  et  sp.  n.,  from  Nebraska ;  Pirene 
marylandica,  from  Maryland. 

Hood  (J.  D.).  A  New  Physothrips  (Thysanoptera)  from  Uganda,  with 
a  Note  on  Physothrips  antennatus,  Bagnall. — Canadian  Entomologist, 
London,  Oni.,  xlviii,  no.  4,  April  1916,  pp.  130-132,  1  fig. 

Physothrips  xanthocerus,  sp.  n.,  is  described  and  compared  with 
P.  antennatus,  Bagn.    It  was  taken  on  cofiee  in  Uganda. 

Wsiss  (H.  B.).  Notes  on  Some  Miseellaneous  Economic  Insects  found 
in  New  Jersey. — Canadian  Entomologist,  London,  Onl.,  xlviii,  no.  4, 
April  1916,  pp.  141-143. 

Erioptis  (CdUopistria)  Jloridensis,  Guen.,  which  causes  considerable 
damage  to  ferns  in  greenhouses,  can  be  controlled  by  spraying  with 
fresh  pyrethrum,  1  oz.  to  1  gal.  water,  with  |  oz.  soap.  The  chrysanthemum 
fly,  Phytomyza  {Napomyza)  chrysanthemi,  Kowarz,  mines  in  the  leaves  of 
greenhouse  chrysanthemums  and  may  cause  a  reduction  in  the  number 
and  size  of  the  flowers.  Nicotine  spray  is  a  satisfactory  remedy.  The 
Longicom,  Oberea  tripundata,  Swed. ,  is  widely  distributcKl  in  New  Jersey, 
butseldominsufficientnumberstocauseanyseriousdamage.  Its  presence 
can  be  detected  by  the  withering  of  the  leaves  at  the  tip  of  infested  shoots. 
Hemichionaspis  aspidistrae.  Sign.,  on  aspidistra  and  the  lower  leaves  of 
fern  can  only  be  removed  by  the  destruction  of  infested  parts.  The 
Chalcid,  Isosoma  orchidearum,  Westw.,  is  found  in  all  orchid  houses  in 
which  Cattleya  spp.  are  grown.  Development  and  pupation  takes 
place  within  the  bud,  the  latter  finally  becoming  more  or  less  swollen. 
Fumi£ation  with  nicotine  extracts  to  kill  the  adtdts  is  the  most  efficient 
method  of  control.  During  June  1915,  pine  trees  at  Elizabeth  were 
found  to  be  infested  by  a  froghopper,  Aphrophora  paraUda,  Say,  but  no 
injury  to  the  trees  cotdd  be  detected.  The  larvae  of  Retinodiplosis  {Ceci- 
domyia)  resinicola,  0.  S.,  were  observed  on  the  undersides  of  pitch-pine 
branches  in  the  same  locaUty,  but  no  apparent  damage  was  caused. 
Corythuca  arcuata.  Say  (lace  bug)  occurs  on  the  leaves  of  oak  and  other 
trees  every  sunmier  in  various  parts  of  the  State.  In  some  seasons  it  is 
sufficiently  abundant  to  cause  withering  of  the  foUage. 

HoLLiNaER  (A.  H.).  Aspidiotus  vimi,  Johns. — Canadian  Entomologist, 
London,  Onl.,  xlviii,  no.  4,  April  1916,  pp.  143-144. 

Aspidiottcs  idmi,  Johns,  is  recorded  on  the  following  plants  in 
Missouri : — Catalpa  caialpa,  Vlmus  sp.,  Ptelea  trifoliata  and  Juglans 
nigra.  The  scales  were  abundant  on  all  except  P.  trifoliata,  where 
they  occurred  only  at  the  extremities  of  the  twigs.  P.  trifoliata  and 
J.  nigra  have  not  been  previously  recorded  as  host  plants. 
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Sanders  (G.  E.).  Arsenate  of  Lime  in  Combination  with  Soluble 
Sulphur  as  a  Spray  Material  for  the  Apple.— il^ric.  Oaz.  Canada, 
Ottawa,  iii,  no.  4,  April  1916,  pp.  305-307. 

During  1915  a  large  number  of  spray  materials  and  combinations  of 
them  were  tested  at  the  Dominion  Entomological  Laboratory,  Bridge- 
town, N.S.  Among  these  was  a  sodium  svdphur  combination  con- 
taining 56  per  cent,  sodium  polysulphide  sold  under  the  trade  name  of 
"  soluble  sulphur."  It  was  tested  as  a  summer  spray  on  apples  in 
combination  with  lead  arsenate,  with  which  it  almost  invariably 
produced  very  severe  scorching  of  the  foliage.  When  tested  in  the 
laboratory,  the  addition  of  acid  or  hydrogen  arsenate  of  lead  to  soluble 
sulphur  resulted  in  the  very  rapid  formation  and  precipitation  of  lead 
sulphide  and  the  consequent  formation  of  sodium  arsenate  in  solution. 
With  the  addition  of  the  neutral  or  tri-plumbic  lead  arsenate,  the 
formation  of  lead  sulphide  and  sodium  arsenate  proceeded  much  more 
slowly,  and  at  a  diminishing  rate.  With  the  addition  of  arsenate  of 
lime,  no  change  was  apparent;  the  afi&nity  of  calcium  for  arsenic 
was  so  much  stronger  than  that  of  sodium  for  arsenic  that  there  was 
no  apparent  chemical  alteration.  As  scorching  seldom  occurs  when 
soluble  sulphur  is  used  alone  as  a  spray,  while  the  contrary  is  the  case 
when  it  is  combined  with  lead  arsenate,  it  was  decided  to  test  the 
mixture  of  arsenate  of  lime  and  soluble  sulphur  for  its  scorching  effect. 
A  table  of  results  is  given.  A  mixture  of  arsenate  of  lime,  f  lb.  to 
40  gals.,  and  soluble  sulphur,  1  lb.  to  40  gals.,  caused  practically  no 
scorching  on  apple  foliage.  The  season  of  1915,  on  accoimt  of  the  high 
winds  and  excessive  moisture,  gave  rise  throughout  the  Annapolis 
Valley  to  more  scorching  from  lime-sulphur  than  had  previously 
occurred.  Foliage  sprayed  with  Ume-sulphur  and  Bordeaux  mixture, 
even  where  not  scorched,  had  a  dwarfed  and  pale  appearance.  With 
the  soluble  sulphur,  while  many  leaves  were  scorched  at  the  tip  or  edge, 
the  unscorched  portions  of  the  leaves  were  exceptionally  dark  green 
and  healthy.  In  one  orchard  where  the  mixture  of  soluble  sulphur 
and  arsenate  of  lead  was  used  without  scorching,  the  filling  station  was 
within  25  yards  and  the  material  was  put  on  the  trees  before  the  change 
to  lead  sulphide  and  sodium  arsenate  had  gone  very  far.  In  another 
orchard  the  owner  sprayed  one-half  of  his  tank  of  soluble  sulphur  and 
arsenate  of  lead  as  soon  as  it  was  mixed,  with  very  Uttle  scorching ; 
a  breakdown  in  the  pump  caused  a  delay  of  24  hours  in  using  the 
remainder,  with  the  result  that  the  trees  thus  sprayed  were  practically 
defoliated.  A  frequent  mistake  made  in  using  soluble  sulphur  is  to 
allow  the  sodium  sulphide  crystals  to  come  in  contact  with  the  air. 
Contact  with  oxygen  causes  a  change  to  sodium  thiosulphate,  which 
is  valueless  as  an  insecticide  or  fungicide.  This  change  is  indicated 
by  a  change  in  colour  from  yellowish  green  to  yellowish  grey.  This 
evidence,  and  the  fact  that  there  is  a  marked  difference  in  the  action 
of  neutral  or  tri-plumbic  lead  arsenate  and  hydrogen  or  acid  lead 
arsenate  on  soluble  sulphur,  may  account  for  the  varied  results  which 
have  been  obtained  with  this  material. 
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Nagano  (E.).  LUe-Hbtory  of  some  Japanese  Lepidoptera  containing 
New  Genera  and  Species.— J3t/Z{.  Naioa  Entom.  Laboratory^  Oifu, 
no.  1,  February  1916,  pp.  1-27,  9  plates.  [Received  4th  May 
1916.] 

This  paper  records  the  food-plants  of  a  number  of  Japanese  Lepidop- 
tera. These  include  various  &uit  trees,  but  the  economic  importance 
of  the  insects  concerned  is  not  stated. 


CuLBEBTSON  (G.).  A  Now  Enemy  of  the  Black  Locust— Proc.  Indiana 
Acad.  Set.,  1914,  Indianapolis,  1915,  pp.  185-186.  [Received 
2nd  May  1916.] 

Black  locust  trees  in  southern  Indiana  were  attacked,  during  June 
and  July  1914,  by  the  Hispid  beetle,  Chalepus  dorsalis.  The  eggs  of 
this  species  are  deposited  late  in  April  or  early  in  May  and  by  20th  May 
the  larvae  can  be  observed  mining  in  the  mesophyll  of  the  leaf. 
Pupation  occurs  in  the  same  position.  The  adults,  which  emerge  from 
20th  to  25th  June,  feed  for  some  days  on  any  remaining  green  foliage. 
The  author  is  of  the  opinion  that  the  locust  plantations  of  the  north- 
eastern part  of  Jefferson  County  were  infested  by  the  same  insect  in 
1913,  since  the  trees  then  presented  the  same  appearance.  The  rapid 
increase  in  the  numbers  of  the  beetle  may  have  been  due  to  the  imusual 
heat  and  drought  of  the  summer  of  1913  and  spring  of  1914,  but  in  any 
case  it  is  probable  that  locust  plantations  will  suffer  severely  in  future 
years  unless  remedial  measures  are  adopted.  An  arsenical  spray 
apphed  after  the  emergence  of  the  adult,  between  the  20th  June  and 
5th  July,  might  be  useful  on  level  ground,  but  would  not  be  practicable 
in  aU  locaUties. 

Surface  (H.  A.).  The  Seventeen  Year  Jj^eust.— Weekly  Press  BuU., 
Penns.  Dept.  Agric.,  Harrisburg,  i,  no.  15, 13th  April  1916. 

Particulars  of  expected  outbreaks  of  Tibicen  septemdecim  in  the 
United  States  are  given.  The  distribution  of  broods  expected  in  1919, 
1923  and  1928  is  discussed  in  detail. 


Chase  (W.  W.).  The  principal  Parasites  of  the  fe^ch.— Georgia  Sta. 
Bd.  Entom.,  Atlanta,  Bull.  no.  43,  March  1916,  pp.  1-39,  2  figs, 
14  plates,  4  tables.  [Received  2nd  May  1916.] 

Aegeria  (Sanninoidea)  exitiosa.  Say  (peach  tree  borer)  is  the  most 
injurious  pest  of  peaches  in  Greorgia.  Adults  appear  in  the  greatest 
numbers  during  the  last  week  in  August  and  in  September,  though  a 
few  may  be  seen  in  June  and  as  late  as  October.  The  larva  feeds  on 
the  bark  and  sapwood  \mtil  winter,  then  hibernates.  Feeding  is 
resumed  in  spring,  and  continues  imtil  about  August.  Pupation  takes 
place  in  cocoons  constructed  at  or  near  the  base  of  the  tree ;  the 
duration  of  the  pupal  stage  is  about  four  weeks.  For  the  control  of 
the  borer,  mounds  should  be  formed  around  the  trunk  between  10th 
and  20th  August  and  should  be  removed  early  in  October  to  effect  the 
destruction  of  the  larvae.  [See  this  Review,  Ser.  A,  ii,  p.  431.]  A 
tarred  paper  cone  which  is  sealed  around  the  base  of  the  tree  is  being 
tested,  and  so  far  seems  to  be  more  satisfactory  than  other  methods. 
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Aspidiotus  pemidosi^y  Comst.  (San  Jos6  scale)  has  five  or  six 
generations  annually  in  Georgia.  The  host  frequently  dies  as  the 
result  of  attack,  but  the  author  beUeves  that  death  is  due  rather  to  the 
effect  of  poisons  introduced  by  the  insect  than  to  the  amount  of  sap 
withdrawn  in  feeding.  Two  appUcations  of  lime-sulphur  spray  are 
recommended  for  the  control  of  this  scale. 

ConMrachdus  nenuphar^  Herbst  (plum  curcuUo)  attacks  peach, 
plum  and  other  fruit  trees  in  Georgia.  Hibernation  occurs  in  the  adult 
stage  among  grass,  etc.,  in  and  near  orchards.  Egg-laying  continues 
throughout  the  summer,  the  eggs  being  deposited  in  a  specially  pre- 
pared cavity  in  the  fruit.  The  incubation  period  is  about  five  days, 
and  the  larva  becomes  mature  in  three  weeks.  Pupation  takes  place 
in  the  soil  at  a  depth  of  3  inches  or  less.  The  adult  emerges  in  about 
three  weeks  and  feeds  on  leaves  and  fruit  imtil  hibernation.  Treatment 
for  this  insect  should  include  three  sprayings  for  mid-season  varieties, 
the  first,  consisting  of  f  lb.  lead  arsenate  and  3  lb.  lime  to  50  gals, 
water,  applied  as  soon  as  the  petals  have  fallen,  the  second,  consisting 
of  self -boiled  lime-sulphur  and  ^  lb.  lead  arsenate  powder,  appUed  three 
weeks  later,  and  a  third  similar  to  the  second,  given  a  month  before 
the  ripening  period.  For  early  varieties  two  sprays  are  sufficient, 
while  a  fourth  spray  should  be  added  for  late-ripening  fruit. 

Scolytus  rugulosuSy  Batz.  (shot-hole  borer)  confines  its  attacks  to 
tmhealthy  trees.  Hibernation  takes  place  in  both  larval  and  pupal  stages. 
Adults  emerge  in  March  or  later,  and  deposit  eggs  in  holes  in  the  bark. 
The  egg  stage  lasts  three  days,  the  larval  three  weeks,  and  the  pupal 
one  week ;  there  are  several  generations  each  year.  [See  this  Review^ 
Ser.  A,  ii,  p.  432.] 

Eulecanium  nigrofasdatumy  Perg.  (terrapin  scale)  occurs  in  middle 
and  south  Greorgia  and  at  intervals  caused  severe  injury.  The  female 
hibernates  in  a  state  of  partial  development  and  reaches  maturity  in 
the  following  spring.  The  eggs  hatch  in  late  April  or  early  May,  and 
the  larvae  become  temporarily  fixed  to  the  leaves.  J'ertilisation  takes 
place  from  four  to  eight  weeks  later,  when  the  partially  developed 
females  migrate  to  the  woody  parts  of  the  tree.  Eulecanium  (Lecanium) 
persicae  is  occasionally  present  to  an  injurious  extent  in  the  middle  and 
lower  parts  of  the  State.  The  life-history  is  similar  to  that  of  E.  nigro- 
fasciatum.  Soluble  oil  preparations,  such  as  Scalecide,  applied  in 
spring  just  before  the  buds  open,  at  a  dilution  of  1  to  15,  are  the  most 
satisfactory  materials  for  destroying  these  scales. 

The  fungus  and  Nematode  pests  of  peaches  are  also  described  and 
the  method  of  manufacturing  lime-sulphur  concentrates  is  given. 

Woods  (W.  C).  Blaeberry  Inseets  In  Maine.— Main^  Agric.  Expi. 
Sta.,  Orono,  Bull.  no.  244,  December  1915,  pp.  249-288,  8  figs., 
4  plates.    [Received  2nd  May  1916.] 

Three  species  of  blueberries  occur  in  Maine,  namely  Vaccinium 
pennsylvanicum,  Lam.,  F.  canadense,  Ealm,  and  F.  vcunUanSy  Ealm. 
The  plants  are  attacked  by  several  insects.  Rhagoletis  pomandla, 
Walsh  (apple  maggot)  is  restricted  to  the  barrens  of  Washington 
County.  Adults  begin  to  appear  in  the  middle  of  July ;  egg-laying 
has  been  observed  during  August,  when  the  incubation  period  is  two 
or  three  days.    The  average  duration  of  the  larval  stage  in  the  berry 
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is  14  days.  The  fruit  usually  falls  shortly  before  the  larva  is  mature, 
but  in  some  cases  may  remain  on  the  plant  imtil  after  the  larva  has 
entered  the  soil  to  pupate.  The  first  puparia  were  observed  on  21st 
August  in  1914.  Hibernation  takes  place  in  the  pupal  stage  just  below 
the  surface  of  the  soil.  22.  pomaneUa  occurs  throughout  the  State  as  a 
pest  of  apple.  Individuals  bred  from  apple  are  larger  than  those 
attacking  blueberries  and  efforts  to  induce  them  to  oviposit  in  blue- 
berries have  always  met  with  negative  results.  The  Braconid, 
Biosteres  rhagoJetis,  Bichm.,  has  been  reared  from  puparia  of  22.  porno- 
nella.  In  the  field  this  parasite  probably  passes  the  winter  within 
the  puparium  of  the  host,  and  emerges  late  in  the  summer.  In  cases 
of  serious  infestation  by  22.  pomonma,  from  8  to  10  per  cent,  of  the 
fruit  may  be  injured.  The  most  effective  methods  of  control  include  the 
burning  over  of  the  plains  every  three  years  and  the  collection  of  larvae 
when  the  berries  are  winnowed  in  the  field.  DrosophUa  ampdophUa, 
Lw.,  has  been  reared  from  berries  which  have  lost  their  firmness  and 
therefore  may  prove  a  serious  pest  of  stored  fruit.  The  weevil, 
Pseudanthonomtis  validuSy  Dietz,  is  widely  distributed  in  Maine,  where 
it  attacks  F.  pennsylvanicum  and  F.  canadense.  It  has  also  been 
reported  as  a  serious  currant  pest  in  Montana.  Hibernation  of  this 
species  occurs  in  the  adult  stage.  Oviposition  takes  place  in  June, 
the  eggs  being  usually  deposited  in  the  calyx  lobes.  The  larva,  upon 
hatching,  tunnels  to  the  centre  of  the  berry  and  feeds  there  for  30  or  31 
days.  Pupation  occurs  in  the  same  position,  and  the  normal  duration 
of  this  period  is  about  nine  days.  Adults  emerge  from  the  middle  of 
July  to  the  middle  of  August,  feed  for  some  time  on  the  berries,  then 
hibernate.  In  spring,  the  overwintering  adults  feed  readily  on  the 
leaves.  There  is  probably  but  one  generation  annually  in  Maine; 
larvae  foimd  in  August  may  have  developed  from  eggs  deposited  late 
by  overwintering  forms,  or  it  is  possible  that  they  may  represent  a 
partial  second  generation.  P.  validua  is  para^tised  by  CcUolaccus  sp., 
by  the  fungus,  Sporotrichum  globuliferumy  and  possibly  by  several 
Hymenoptera.  A  species  of  Epinotia  possibly  E,  fa^dolanay  Clem., 
has  been  reared  from  all  three  species  of  Va^^cinium  and  appears  to  be 
generally  distributed  throughout  the  state.  Eggs  are  deposited  round 
the  calyx  lobes  during  the  latter  part  of  June  and  early  July.  The 
larval  stage,  which  is  passed  within  the  berry,  occupies  about  25  days. 
When  mature,  the  larvae  leave  the  berries  and  in  the  laboratory 
entered  rotten  wood  in  preference  to  sand  or  earth.  The  winter  is 
passed  in  a  cocoon  and  pupation  probably  takes  place  in  the  spring. 
This  species  is  parasitised  by  an  Ichneumon,  a  species  of  Pimpla  near 
P.  inaagatrix,  Walsh.  The  larva  of  the  parasite  was  found  on  11th 
August,  pupated  on  14th,  and  emerged  as  an  adidt  on  21st  August. 
The  eggs  of  Nobis  rufusculus,  Reut.  (blueberry  damsel-bug)  oviposits 
on  F.  pennsylvomcum  and  F.  canadensey  but  the  nymphs  and  adults 
are  predaceous  on  each  other,  as  well  as  on  Psocids  and  spiders. 
Eggs  have  been  taken  between  the  middle  of  June  and  the  middle  of 
Jtdy  and  occasionally  in  August ;  the  latter  may  represent  a  partial 
second  generation. 

The  most  important  leaf -feeding  pest  is  the  Chrysomelid,  GaleruceUa 
decora,  Say,  which  has  caused  the  death  of  many  bushes  in  the  vicinity 
of  Orono  during  the  past  three  seasons.  The  beetle  hibernates  in  the 
adult  stage.    Adidts  are  numerous  by  the  middle  of  June,  when 
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ovipositioii  begins  and  continues  for  about  a  month.  The  eggs  are 
probably  not  fastened  to  the  leaves.  The  duration  of  the  larval  stage 
is  from  30  to  35  days.  Pupation  occurs  in  the  soil  about  the  mid(fie 
of  August  or  the  beginning  of  September,  the  duration  of  the  prepupal 
period  being  from  four  to  six  days,  and  of  the  pupal  from  eight  to  nine 
days.  Both  larvae  and  adults  feed  on  the  leaves,  with  the  result  that 
the  whole  plant  may  be  entirely  defoliated.  All  stages  of  this  beetle 
are  liable  to  attack  by  Sjporotrichum  ghbtdiferum. 


Miller  (J.  M.).  Oviposition  of  Megastigmus  spermotrophus  in  the  Seed 
of  Douglas  Fir, — Jl  Agric.  Research,  Washington,  D.C.,  vi,  no.  2, 
10th  April  1916,  pp.  65-68,  3  plates. 

Observations  on  the  oviposition  of  the  Chalcidid,  Megastigmus 
spermotrophi^,  Wachtl,  in  the  cones  of  Pseudotsvga  taxifoJda  (Douglas 
fir)  were  carried  out  in  Oregon  in  1914  and  1915.  During  1914,  adult 
males  began  to  emerge  from  stored  seed  on  12th  April  and  females 
on  16th  April.  The  period  of  maximum  emergence  occurred  between 
23rd  April  and  11th  May.  The  adtdts  fed  readily  on  sugar  solution^ 
but  though  pairing  took  place  frequently,  no  egcs  were  deposited  in 
young  cones  which  had  been  placed  in  the  breeding  cage.  In  1915, 
the  maximum  period  of  emergence  from  infested  seed  was  between 
20th  April  and  2nd  May  in  the  laboratory,  between  1st  and  16th  May 
imder  outdoor  conditions,  and  during  the  latter  part  of  May  and  June 
at  elevations  of  3,000  or  4,000  feet  or  more.  Adults  kept  outdoors  in  a 
partially  shaded  position  paired  between  18th  April  and  20th  May, 
and  the  first  oviposition  in  young  soft  cones  was  observed  on  20th 
April.  Dissection  of  the  cones  showed  that  the  ovipositor  reached 
the  seed  only  in  a  few  cases ;  these  alone  were  successful,  since  larval 
development  is  confined  to  the  seeds.  The  act  of  oviposition  is 
described  in  detail.  Egg-laying  in  the  field  was  only  once  observed, 
on  28th  May. 


Merrill  (J.  H.)  &  Ford  (A.  L.).  Life-Hbtory  and  Habits  of  Two 
New  Nematodes  Parasitic  on  Insects.  —  JL  Agric.  Research, 
Washington,  B.C.,  vi,  no.  3,  17th  April  1916,  pp.  115-127,  3  figs. 

While  investigating  the  life-history  and  methods  of  control  of 
Saperda  tridentata,  01.,  (elm  borer)  and  the  termite,  Leucotermes 
lucifugus,  Bossi,  at  the  Kansas  Agricidtural  Experiment  Station,  two 
new  Nematodes  were  found  parasitic  on  these  insects.  In  the  case  of 
121  adtdts  of  S,  tridentata,  which  were  placed  in  breeding  cages,  the 
death-rate  due  to  Nematode  parasitisation  was  apparently  100  per  cent. 
In  several  colonies  of  L.  ludfugus  a  number  of  termites  were  killed 
and  examined  and  Nematodes  were  f oimd  infesting  the  head  in  varying 
degrees.  Of  the  colonies  taken,  76*92  per  cent,  were  thus  parasitised* 
The  parasitism  of  individuals  in  single  colonies  ranged  from  0  to  100 
per  cent.  Both  ^pecies  have  been  described  as  new  by  Dr.  N.  A.  Cobb, 
that  parasitising  o.  trOenlala  being  Diplogaster  labiata,  and  the  termite- 
infesting  species,  D.  aerivora.  Descriptions  of  both  are  giveiu 
D.  aerivora  was  successfully  introduced  into  termites  experimentally. 
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CoAD  (B.  R.)  &  HowB  (B.  W.).  Inseet  Injury  to  Cotton  Seedlings.— 
Jl,  Agric.  Research^  Washington^  D.C.,  vi,  no.  3,  17th  April  1916, 
pp.  129-139,  3  plates. 

Damage  to  the  f  oUage  of  cotton  seedhngs  probably  occurs  throughout 
the  entire  cotton  area  in  the  United  States.  Though  the  damage  varies 
much  in  appearance  and  intensity,  it  is  characterised  by  irregular 
injuries  in  the  cotyledons,  varying  from  small  holes  or  marginal 
incisions  to  almost  complete  loss  of  the  leaf.  The  later  leaves  are 
attacked  in  the  same  manner,  and  in  some  cases  the  terminal  bud  may 
be  lost.  The  damage  is  done  by  Lepidopterous  larvae,  grasshoppers 
and  leaf-eating  beetles.  During  the  spring  of  1915  at  Tallulah,  tussock 
moth  larvae  {Hemerocampa)  were  responsible  for  most  of  the  injury 
early  in  the  season  and  were  later  supplanted  by  grasshopper  nymphs. 
Plants  protected  from  low  temperatures  during  the  night  and  bom 
bright  sunshine  in  the  early  morning  were  equally  attacked,  but  seedlings 
grown  in  pots  containing  baked  soil  escaped  injury.  Field  examina- 
tion showed  that  an  average  of  8  per  cent,  of  the  plants  were  deformed 
and  that  these  averaged  2*6  squares  per  plant  less  than  the  normal 
about  the  middle  of  June,  involving  a  loss  of  over  1,500  squares  per 
acre  at  the  critical  period  in  cotton  production  in  the  presence  of  boll 
weevils  {Ardhonomus  grandis).  Some  of  the  Lepidopterous  larvae 
concerned  proved  to  be  those  of  Estigmene  acrciea,  Dru.,  Prodenia 
amUhogaUi,  Guen.,  and  Lycophotia  {Peridroma)  magarUasa,  Haw. 


Taylor  (E.  P.)  k  Willis  (M.  A.).  Spraying  Calendar.— /(lo^  Univ. 
Agric.  Expt.  Sta.,  Depts.  Hortic.  &  Botany^  Moscow,  Idaho,  CSrc. 
no.  1,  1916. 

This  circular  gives  in  tabular  form  a  record  of  the  more  important 
insect  and  fungus  pests  occurring  in  Idaho,  together  with  a  list  of 
spraying  materials  suitable  for  use  against  them,  with  the  date  of 
application.  The  requisite  formulae  and  a  brief  account  of  the  method 
of  manufacture  of  lime-sulphur,  Bordeaux  mixture,  kerosene  emulsion, 
etc.,  are  given. 

Edhundson  (W.  C).  Insect  Pests  of  the  Orchards  and  Gardens  of 
Idaho  and  their  Control. — Idaho  Univ.  Agric.  Expt.  Sta.,  Dept. 
Hortic,,  Moscow,  Idaho,  Bull.  no.  87,  February  1916,  31  pp., 
12  figs. 

Aspidiotus  pemiciosus,  Comst.  (San  3o&6  scale)  occurs  in  the  southern 
and  western  parts  of  the  State,  attacking  many  trees  and  shrubs. 
Lepidosaphes  tdmi,  L.  (oyster-shell  scale)  is  found  in  every  fruit- 
growing area.  The  time  of  hatching  of  the  eggs  varies  from  the  end 
of  May  to  the  middle  of  June.  Chioruispisfurfura,  Fitch  (scurfy  scale) 
is  present,  but  hitherto  has  caused  Uttle  damage.  The  yoimg  scales 
appear  at  the  end  of  May  or  the  beginning  in  June.  Both  this  and  the 
preceding  species  can  be  controlled  by  spraying  with  Black  Leaf  40, 
lime-sulphur,  or  miscible  oil  at  the  time  of  hatching.  Aspidiotus 
ostreaeformis,  Curt.  (European  fruit  scale)  attacks  the  same  hosts  as 
A.  pemiciosus,  but  with  less  serious  r^ults.  Pulvinaria  vitis,  L. 
(cottony  maple  scale)  hibernate  in  the  adult  stage.     Eggs  are  deposited 
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in  May  or  June,  and  the  young  upon  hatching,  settle  on  the  leaves 
and  twigs  of  the  host.    A  spray  consisting  of  Black  Leaf  40  or  kerosene 
emulsion  should  be  appUed  when  the  young  first  appear.    Eulecanium 
(Leoanium)  cami,  Bch.,  occurs  throughout  the  State.     Lime-sulphur 
at  5^  B6.  should  be  used  against  it  as  a  winter  spray  and  Black  Leaf  40 
or  kerosene  emulsion  at  the  time  of  hatching.    Cydia  (Carpooapsa) 
pomaneUay  L.  (codling  moth)  is  one  of  the  most  serious  pests  of  apples. 
The  life-history  is  given  in  detail.    The  first  spray,  consisting  of  lead 
arsenate  (2  lb.  paste  or  1  lb.  powder  to  50  U.S.  gals,  water)  should  be 
appUed  when  from  80  to  90  per  cent,  of  the  petals  have  fallen,  the  second 
three  weeks  later,  and  a  third,  if  necessary,  two  or  three  weeks  after  the 
second.    The  third  appUcation  will  be  given  about  the  middle  of  July 
in  the  south  and  the  beginning  of  August  in  the  north.    Cacoeda 
(Archips)  argyrospUa,  Walk,  (fruit-tree  leaf -roller)  has  recently  appeared 
in  Idaho,  but  at  present  has  caused  Uttle  damage.    The  eg^,  which 
are  laid  in  June  and  July,  hatch  in  April  or  May  of  the  foUowmg  year. 
The  larvae  feed  within  the  webbed  leaves  for  two  or  three  weeks,  then 
pupate ;   adults  emerge  after  about  10  days.    Lead  arsenate  spray  as 
used  for  the  codling  moth  is  effective,  also  miscible  oil  or  kerosene 
emulsion  used  as  a  dormant  spray.    Eucosma  {Tmetocera)  ooeUana^ 
Schiff .  (bud-moth)  hibernates  as  an  immature  larva  and  adults  appear 
in  June  and  Jidy.    Eggs  deported  on  the  leaves  hatch  in  one  or  two 
weeks.    Xylina  sp.  (green  fruit  worm)  often  causes  serious  damage  to 
orchard  trees.    Maiacosoma  disstna^  Hb.,  and  M,  pluvialis,  Dyar 
(tent  caterpillars),  are  common  on  forest  trees  throughout  the  State. 
They  may  be  controlled  by  lead  arsenate  spray,  usin^  3  lb.  paste  to 
50  gals,  water,  or  by  destruction  of  the  larval  nests.    Smizura  condnna, 
S.  and  A.  (red-humped  caterpillar)  appears  in  the  adult  stage  in  June 
and  July.    The  larvae  hatching  in  July  and  August  feed  on  the  terminal 
leaves  of  the  branches  until  mature,  then  pupate  imder  leaves,  etc.,  on 
the  ground.     The  winter  is  passed  in  the  pupal  stage.    Datana 
ministra,  Drury  (yellow-necked  caterpillar)  occurs   on  fruit  trees  in 
some  areas.  Oac(>e(^(^rcAtj95)cenmt;(>rana,  Fitch  (cherry-tree  tortrix) 
occurs  on  wild  cherry  and  occasionally  in  orchards  during  Jime  and 
July.     Hyphantria  cunea,  Drury  (fall  web-worm)  feeds  in  autumn 
within  the  webbed  leaves  of  the  host ;   adults  emerge  in  Jime  and 
July.      Orgyia    (Notolophtts)    antiqua,    L.    (vapourer    moth)    may 
cause  injury  in  both  northern  and  southern  parts  of  the  State.   For 
the  control  of  this  species,  the  removal  of  egg-masses  in  winter  or 
early  sprini;  and  spraying  with  arsenicals  when  larvae  first  appear  are 
recommeuTed.    ^ioia^poidet  limaeina  {CaUroa  cerasii  (p^and 
cherry  slug),  can  be  destroyed  by  spraying  with  hellebore  at  the  rate 
of  1  lb.  to  50  gals,  water.    If  lead  arsenate  is  used,  it  must  be  applied 
early,  either  before  or  immediately  after  hatching.    Eriaphyes  pyri^ 
Pa^st.  (pear  leaf  blister  mite),  Bryobia  prcUensiSy  Garm.  (brown  mite), 
and  Tetranychus  bimacukUtu^  Harv.  (red  spider),  can  be  controlled 
with  lime-sulphur  sprays.    The  most  common  Aphids  present  are 
Aphis  pomi,  A,  sorbi,  A,  pruni,  Myzus  ceraH,  M.  persicae  and  Eriasoma 
(Schizoneura)  lanigerum.    The  most  important  pests  of  peaches  are 
Anarsia  lineatella,  Zell.,  and  Aegeria  {Sanninoidea)  exUiosa,  Say.    In 
the  former  hibernation  occurs  in  the  immature  larval  stage  imaer  the 
bark ;   there  are  several  generations  annually.    In  the  latter  species 
eggs  are  laid  in  midsummer  on  the  trunk  near  the  base  of  the  tree ; 


267 

hibernation  takes  place  in  the  larval  stage  in  the  trunk  or  roots. 
Apricot^  apple  and  cherry  are  also  attacked  by  this  species.  OecarUhus 
niveiis,  de  Greer  (snowy  tree  cricket)  may  cause  damage  to  prune 
orchards  in  southern  Idaho.  Arsenical  sprays  will  aid  in  controlling 
this  species.  Cicada  tibicen  often  occurs  in  orchards  which  are  situated 
near  large  bodies  of  timber.  Ceresa  bubali^^  F.  (buffalo  tree-hopper) 
is  common  in  southern  Idaho,  and  in  the  north  has  recently  injured 
young  trees.  It  can  be  controlled  by  the  destruction  of  twigs  con- 
taining eggs  and  by  clean  cultivation.  Empoasca  mali,  le  B.  (apple 
leaf-hopper)  is  common  on  young  apple  trees  throughout  the  State ; 
kerosene  emulsion  or  Black  Leaf  40  are  effective  sprays  against  this 
insect. 

The  most  important  garden  pests  are  Leptinotarsa  lO-Uneata,  Say 
(Colorado  potato  beetle),  Epitrix  cucumeris,  Harris  (potato  flea-beetle), 
Pieris  {Pontia)  rapae,  L.  (cabbage  worm),  Aphis  brassioae,  L.  (cabbage 
aphis),  Protaparce  {PMegethorUius)  sexta,  Joh.  (tomato  worm),  cut- 
worms, Bruchtu  pisorum,  L.  (pea  weevil),  Aphis  gossyjni,  Glover 
(melon  aphis),  CKlaridea  {Hdtothis)  obsoleta,  F.  (corn-ear  worm), 
Thrips  tabaci,  lind.  (onion  thrips),  and  ChortaphUa  {Phorfna)  rubivara, 
Goq.  (raspberry  cane  maggot). 

Formulae  for  the  preparation  of  the  more  common  spraying  materials 
are  given. 


Howe  (R.  W.).  Studies  of  the  Mexican  Ck)tton  Boll  Weevil  in  the 
Mississippi  Valley. — U.S.  Dept.  Agric.,  Washington,  D.O.,  Bull, 
no.  358, 12th  April  1916,  32  pp.,  2  figs. 

Numerous  observations  have  shown  that  the  complete  data  secured 
shortly  after  1892  on  the  biology  of  Anthonomus  grandis,  Boh.  (Mexican 
cotton-boll  weevil)  need  revision.  Under  new  climatic  and  other 
environmental  conditions  to  which  the  weevil  has  been  subjected  in 
the  course  of  its  spread,  changes  have  been  taking  place  in  its  life- 
history.  A  new  variety,  A.  grandis  thurberiae.  Pierce,  has  also  been 
recorded  since  that  date.  Many  studies  of  this  pest  have  therefore 
been  repeated  under  both  the  old  and  new  conditions  [see  this  Review, 
Ser.  A,  ii,  pp.  272,  582;  iii,  p.  545;  iv,  p.  125]. 

The  information  given  in  the  present  paper  is  chiefly  presented  in  a 
series  of  twenty-five  tables.  In  northern  Louisiana  the  average 
longevity  of  A.  grandis  adults  on  cotton  squares  was  54*56  days ;  on 
bolls,  31*41  days ;  on  cotton  leaves,  8*17;  and  on  okra  fruit  5*4.  The 
longevity  of  the  variety  thurberiae  is  greater  in  every  instance,  the 
corresponding  figures  being  61*4,  48*6,  62*04  and  18*3  In  A.  grandis 
the  females  exceeded  the  males  on  every  food  except  cotton  squares, 
and  were  also  markedly  more  prolific  than  those  of  the  var.  thurberiae, 
in  which  the  males  were  longer  lived.  The  average  total  develop- 
mental period  of  the  weevils  of  both  sexes  in  both  squares  and  boUs  was 
about  14  days.  Seven  complete  generations  were  developed  at 
Tallulah  between  the  first  of  Jime  and  the  first  of  November  1914. 
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Hewitt  (C.  G.)-  A  Review  of  Applied  Entomolonr  in  the  Briflsli 
Empire.— ^nn.  EnUm.  Soc.  America,  Columbus,  Ohio,  ix,  no.  1, 
March  1916,  pp.  1-34.    [Received  6th  May  1916.] 

In  an  address  to  the  Entomological  Society  of  America,  delivered 
at  Columbus,  Ohio,  in  December  1915,  the  author  reviews  the  out- 
standing features  of  entomological  work  in  the  British  Empire.  The 
formation  of  the  Imperial  Bureau  of  Entomology  in  1913  is  described 
and  particulars  are  given  of  its  functions.  The  agricultural  conditions 
and  the  more  important  hnes  of  entomological  mvestigations  in  the 
British  Dominions  and  Colonies  are  also  discussed. 


MoCoNNELL  (W.  K.)*  Notes  on  the  Biology  of  Paraphdinus  ipecios- 
issimus,  Girault, — Ann.Entom.  Soc,  America,  Columbus,  Okio,ix, 
no.  1,  March  1916,  pp.  97-102.    [Received  6th  May  1916.] 

Aphelinine  Chalcidoids  are  important  parasites  of  scale-insects, 
especially  the  Diaspinae,  as  well  as  of  Aphids  and  Aleurodids.  The 
members  of  the  genus  Paraphdinits  were  regarded  as  exceptions  to 
this  rule,  until  specimens  of  P.  spedosissimus  were  f  oimd,  during  July 
1915,  emerging  from  puparia  of  the  Hessian  fly  (Mayetiola  destructor). 
At  the  present  time  this  parasite  has  been  obtained  firom  six  localities 
in  centokl  Pennsylvania,  the  maximum  percentage  of  parasitism 
reaching  3*2  per  cent.  In  laboratory  e3q)eriments  from  one  to  ten 
adults  emerged  from  a  single  puparium,  the  average  number  being 
about  seven.  Pairing  and  oviposition  occur  soon  after  emergence. 
Eggs  are  deposited  in  puparia  concealed  in  yoimg  wheat  plants  and  in 
dead  stubble,  as  well  as  in  uncovered  puparia.  The  duration  of  the 
adult  stage  in  breeding  cages  was  from  three  to  six  days,  but  was 

Srolonged  if  oviposition  dia  not  occur.  Four  generations  were  pro- 
uced  experimentally  between  4th  July  and  the  end  of  October.  In 
the  field  the  last  generation  might  not  occur.  The  increase  during 
the  entire  season  would  therefore  be  considerable  and  this  parasite 
may  consequently  prove  to  be  an  important  agent  in  the  con&ol  of  a 
serious  outbreak  of  M.  destructor. 


CoGAN  (E.  S.).  Homopterous  Studies.  Part  i.  Contribution  Towards 
Our  Knowledge  of  the  Homoptera  of  South  Africa.— OAio  JL  Sd., 
Columbus,  xvi,  no.  6,  March  1916,  pp.  161-200,  8  plates. 
[Received  6th  May  1916.] 

This  paper  gives  an  accoimt  of  the  following  families : — Cbboopidae, 
Btthoscofidae,  Tbttigonidae,  Jassidae,  and  Typhlooybidab. 
As  yet  none  of  the  Auchenorrhynchous  Homoptera  in  South  Africa 
have  proved  to  be  of  very  great  economic  importance,  but  it  is  possible 
that  this  may  not  always  be  the  case.  Keference  is  made  to  the 
depredations  of  the  periodical  cicada  {Tibicen  septemdecim),  the 
bu^alo  tree-hopper,  (Ceresa  bubalus),  many  froghoppers,  etc.,  in  the 
United  States.  The  relation  between  these  Homoptera  and  other 
insects  as  well  as  higher  animals  is  discussed. 
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Davis  (J.  J.).    A  Nematode  Parasite  of  Root  Aphlds.— P^^e^,  Boston, 
Mass.,  xxiii»  no.  2,  April  1916,  pp.  39-40, 1  fig. 

A  species  of  Anoecia  on  the  roots  of  MiMenbergia  at  La&yette, 
Indiana,  was  found  to  be  parasitised  hj  an  undetennined  Nematode. 
The  only  other  record  of  a  similar  case  of  parasitism  is  stated  to  be 
from  Italy,  where  the  root  Aphid,  Trama  radids,  Ealt.,  is  also  attacked 
by  a  Nematode. 

QiBAULT  (A.  A.).    New  Eneyrtidae  from  North  America.— P^c^, 
Boston,  Mass.,  xxiii,  no.  2,  April  1916,  pp.  41-50. 

The  following  species  are  described: — Signvphora  flavopaJliata 
ocdderUalis,  How.,  from  Chrysomphahis  aurantii  cUrinus ;  o.  ttuneavinip 
flp.  n.,  from  Aspidiotus  hederae ;  Neosigniphora  dongata,  sp.  n.,  from  a 
Coccid  on  Mtmenbergia ;  Aneristus  oculatipennis,  sp.  n.,  from  Saiss^ia 
oleae ;  Nebaocharts  hemiptems,  gen.  et  sp.  n. ;  £lpanfma  albiclava, 
sp.  n. ;  Epidinocarsis  svbaJbicornis,  sp.  n.,  associated  with  meaty  bugs 
on  ffrape ;  Formicencyrtus  thoreavini,  sp.  n.,  on  Dactylopius  {Uoocus) 
conjusus ;  Zaommoencgrtus  stdnnicans,  gen.  et  sp.  n.,  on  Nyctobates 
pennsylvanica ;  Ceraptroceroideus  dnctipes,  sp.  n.,  from  Aspidiatus 
hdianihi  on  Erigeron  canadense;  BerecmUus  baheri,  Howard,  var. 
gemma,  var.  n.,  from  larvae  of  Euxoa  and  Sidemia  {Hadena)  devaskUrtx ; 
B.  bakeri,  var.  arizonensis,  var.  n.,  from  Chorizagrotis  sp. 


Williams  (L.  T).    A  New  Species  of  Thripoctenus  (Chaleldoldea).— 
Psyche,  Boston,  Mass.,  xxiii,  no.  2,  April  1916,  pp.  64-60,  1  fig. 

Thripoctenus  nubUipennis,  sp.  n.,  a  parasite  of  Megahthri]^  sjnnosus, 
Hood,  and  Cryptothrvps  rectanguUms,  Hood,  occurring  m  galls  on 
willow  twigs,  is  described.  Some  notes  on  the  habits  of  this  species 
and  of  the  aUied  T.  russeUi,  Crawf.,  are  given. 


Clausen  (C.  P.).  Mealy  Bugs  of  Citrus  Trees.— Oalt/omta  Univ. 
Agric.  Coll.,  Berkeley,  Bull.  no.  258,  September  1915,  pp.  19-48, 
8  figs.    [Received  8th  May  1916.] 

About  twenty  species  of  mealy  bugs  occur  in  California,  but  of  these 
only  the  following  attack  citrus  trees,  viz  : — Pseudococcus  cUri,  Risso, 
P.  oakeri,'E88ig,P.  citroph{lus,Clai\xa.,P.  adonidum,L.  (longispinw,TaTg.), 
and  occasionally  P.  ryani,  Ckll.,  and  Ceroputo  ardostaphylii,  Colm. 

P.  citri  is  distribute  throughout  the  State.  The  eggs  are  deposited  in 
masses  on  the  fruit,  twigs,  foliage,  under  loose  bark,  etc.,  from  300  to  587 
eggs  being  laid  bv  a  single  female.  The  incubation  period  varies  from  six 
to  ten  days.  The  number  of  larvae  reaching  maturity  probably  does 
not  exceed  10  per  cent,  of  the  total,  owing  to  the  heavy  mortaUty 
occurring  in  the  early  stages.  The  three  larval  stages  of  the  female 
occupy  15, 16,  and  16  days  respectively ;  egg-laying  begins  two  weeks 
after  the  final  moult,  ana  death  follows  as  soon  as  oviposition  is  com- 
pleted. In  the  male  the  formation  of  the  cocoon  occurs  about  four 
weeks  after  hatching  and  the  adult  emerges  from  10  to  14  days  later. 
The  winter  is  passecT  mainly  in  the  egg-stage,  though  other  forms  may 
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be  present.  In  San  Diego  county  adults  and  eggs  have  been  found 
on  the  trunk  from  the  suiiEtce  of  the  soil  to  a  depth  of  6  inches.  Spring 
infestation  reaches  a  maximuTn  from  April  to  June,  while  autumn 
infestation  begins  in  September.  A  list  of  43  host  plants  is  given 
including : — Gassyjnum  pertmanum  (cotton),  Citrus  meiica  var.  Umon 
(lemon),  SdUmum  tuberosum  (potato),  C,  aurantium  (orange),  Cuourbita 
pepo  (pumpkin),  etc.  P.  bakeri  is  constantly  widening  its  range  in 
Cdifomia.  The  list  of  29  host  plants  of  this  species  includes  apple, 
lemon,  pear,  wabiut,  etc.  The  incubation  period  is  eight  days  in  summer. 
In  the  female  the  third  moult  occurs  about  42  days  after  hatching  and 
oviposition  begins  several  weeks  later.  In  the  male  the  cocoon  is 
formed  from  one  to  two  weeks  after  hatching,  the  adult  emerging  after 
nine  days. 

P.  cUrophUus  has  been  foimd  in  one  locality  only,  near  Uplands, 
San  Bernardino  county,  into  which  it  was  probably  introduced  in  1910. 
The  host  plants  include  Rheum  rhaponticum  (rhubarb),  GremUea 
robusta  (silk  oak),  orange,  lemon,  walnut,  potato,  etc.  The  habit  of 
gathering  in  clusters,  noticeable  in  P.  cUri,  does  not  occur  in  this 
species.  The  number  of  eggs  deposited  by  a  single  female  averages 
533,  while  the  period  of  oviposition  ranges  from  7  to  10  days.  In  the 
female  the  third  moult  occurs  40  days  after  hatching ;  in  the  male 
the  cocoon  is  begun  about  25  days  after  hatching  and  the  adtdt  emerges 
from  9  to  11  days  later.  The  first  generation  of  any  size  during  1914 
hatched  in  March  and  reached  maturity  during  the  latter  part  of  April. 
The  second  generation  began  to  appear  about  1st  May  and  reached 
maturity  early  in  Jime.  Mgration  of  the  females  was  observed  at  this 
time.  Adults  of  the  third  generation  appeared  in  the  latter  part  of 
July  and  the  first  week  in  August ;  their  niunbers  were  much  less  than 
those  of  the  previous  brood.  Adults  of  the  fourth  generation  were 
observed  about  1st  October,  after  which  date  oviposition  took  place 
irregularly.  All  stages  were  found  on  citrus  during  the  winter,  though 
adult  females  were  very  scarce,  and  development  appeared  to  be 
greatly  inhibited.  Infestation  upon  the  leaves  and  roots  of  rhubarb 
was  very  heavy  during  the  winter.  The  distinctness  of  the  generations 
throughout  the  greater  part  of  the  year  should  be  of  value  in  deter- 
mining methods  of  control  and  the  time  of  application.  P.  adonidum,  L. 
(longispiniM,  Targ.)  is  a  common  greenhouse  pest.  On  citrus  trees  it  is 
confined  to  the  coast  coimties  of  Califomia.  The  host  plants  include: — 
Citrus  medica  var.  genuina  (citron),  Ficus  carica  (fig),  lemon,  Mangifera 
indica  {majigo),Opuntia  sp.  (pricklypear),PAormium<enaa;  (New  Zealand 
flax),  etc.  This  ^cies  is  viviparous  and  the  rate  of  reproduction  is 
about  half  that  of  P.  cUri.  Mortality  was  very  great  in  the  first  larval 
period.  The  average  period  required  by  the  females  to  reach  the  third 
stage  was  44  days ;   larviposition  began  from  10  to  15  days  later. 

Parasitic  and  predaceous  enemies  of  mealy  bugs  in  Califomia  include 
the  Goccinellids,  Scymnus  bipunctatus,  Kug.,  introduced  from  the 
Philippines,  Hippodamia  convergens,  Gru6r.,  and  Navius  cardinalis, 
Muls. ;  Pseudaphycus  anglicus,  How,  reared  from  P.  citrophilus ;  and 
the  predaceous  larvae  of  Hemerobius  pacificus,  Banks,  and  Leucapis 
beUula,  WiU. 

Investigations  into  the  control  of  mealy  bugs  by  means  of  fumigation 
with  hydrocyanic  acid  gas  show  that  this  method  is  not  to  be  recom- 
mended.   P.  cUrophitus  was  more  resistant  than  all  the  other  species 
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tested,  the  larvae  being  killed  only  hj  a  70  per  cent.  dose.  The  most 
efficient  means  of  control  is  the  apphcation  of  water  under  high  pres- 
sure, emphasis  being  laid  on  the  necessity  for  thorough  apphcation. 
The  pressure  should  not  be  less  than  175  lb.,  while  consideraU^  higher 
pressure  wotdd  be  advantageous.  The  form  of  stream  used  should 
be  such  as  to  give  a  spread  of  not  more  than  6  or  8  inches  at  a  distance 
of  6  feet  from  the  nozzle.  From  50  to  100  U.S.  gals,  are  necessary  to 
clean  a  medium-sized  tree.  Treatment  shotdd  be  repeated  whenever 
the  injury  produced  by  the  insect  becomes  sufficient  to  warrant  the 
expense.  Other  spraying  materials  mentioned  are  kerosene  emulsion, 
distillate  emulsion,  kerosene-lime  mixture  and  carboUc  acid  emidsion. 
Eerosene-lime  mixture,  prepared  according  to  the  formula,  kerosene 
(42^  B6.)  20  gals.,  unslaked  lime,  40  lb.,  and  water,  200  gals.,  has  been 
found  to  be  the  most  satisfactory  of  all  composition  sprays  tested,  and 
is  to  be  recommended  in  cases  of  heavy  infestation  in  which  the  use 
of  large  quantities  of  water  is  not  possible.  The  use  of  lime  instead  of 
soap  IS  foimd  to  increase  the  penetrating  and  adhesive  power  of  the 
spray,  so  that  a  thorough  washmg  or  bru^iing  of  the  fruit  must  follow 
each  apphcation  [see  also  this  Review,  Ser.  A,  ii,  pp.  434-437,  and  iii, 
p.  621]. 


BioLETTi  (F.  T.).  Control  of  Raisin  Inseets.— California  Univ.  Agric. 
CoU.,  Berkeley,  Circ.  no.  134,  July  1915, 11  pp.,  6  figs.  [Received 
8th  May  1916.] 

Stored  raisins  are  liable  to  attack  by  various  insects,  the  most  com- 
mon being  the  Indian  meal  moth  [Phdia  interpimcteiUa].  This  species 
is  abimdant  in  summer  and  autumn ;  the  eggs  are  laid  on  the  outside 
of  exposed  fruit  or  in  cracks  in  the  packing  boxes,  and  the  larvae  feed 
on  the  outside  of  the  fruit  until  mature.  Jrupatioh  takes  place  within 
a  cocoon,  the  average  duration  of  the  pupal  stage  being  16  days  at 
80^  F.  At  70"^  F.  the  duration  is  more  than  32  days.  Winter  is  passed 
in  the  pupal  or  larval  stage,  according  to  the  temperature.  The  fig 
moth  [Ephestia  caiUella]  is  less  abundant  than  the  preceding  species, 
but  is  similar  in  habits.  The  saw-toothed  grain  beetle  [SUvaniis 
surinatner^]  is  present  throughout  the  year,  though  not  in  large 
numbers.  The  rust-red  flour  beetle  [Trtbolium  castaneum]  is 
occasionally  found.  Infestation  of  a  packing  house  is  due  primarily 
to  insects  brought  in  on  the  raisins  from  the  vineyard  or  other  storing 
place.  Insects  removed  in  cleaning  can  be  prevented  from  escaping 
by  the  use  of  a  moveable  frame,  having  on  its  imder  side  a  cloth  pad 
saturated  with  coal  oil  or  crude  carboUc  acid,  which  can  be  fitted  over 
the  edge  of  the  refuse  box.  The  contents  of  the  box  as  well  as  all 
refuse  of  stems  and  injured  fruit  should  be  burned,  especially  between 
March  and  September,  when  breeding  is  rapid.  More  perfect  control 
can  be  obtained  by  methods  aiming  at  the  complete  prevention  of 
multiphcation  in  both  vineyard  and  packing  house.  All  raisins  shoidd 
be  removed  from  the  vineyard  by  Ist  May ;  this  will  prevent  breeding 
during  the  summer.  These  methods  will  prevent  infestation  in  the 
packing  house  during  the  early  part  of  the  season.  From  February 
to  Apnl  no  raisins  should  be  kept  in  the  house  for  more  than  four  days, 
and  then  only  in  quantities  sufficient  for  current  needs.    Fumigation 
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with  carbon  bisulphide  may  be  carried  out  before  packing.  About 
10  lb.  carbon  bisulphide  should  be  allowed  to  1,000  cubic  feet.  The 
fumigant  is  placed  in  shallow  dishes  on  top  of  the  raisins  and  allowed 
to  remain  for  24  hours. 


Gbat  (Q.  p.).  Standard  Inseettddes  and  Fungicides  versus  Se^et 
Preparations.— -CoZf/brnia  Univ.  Agric,  CoU.,  Berkeley,  Circ.  no.  141 » 
October  1915,  4  pp.    [Received  8th  May  1916.] 

In  this  circular  an  account  is  given  of  certain  proprietary  compounds 
which,  by  analysis,  have  been  shown  to  be  useless  as  insecticides  and 
fungicides,  and  in  certain  cases  to  have  an  injurious  effect  on  the  plant 
to  which  they  are  appUed.  An  insecticide  or  fungicide  of  secret  com- 
position sold  under  a  trade  name  lays  itself  open  to  suspicion  for  the 
following  reasons : — (1)  Under  existing  insecticide  laws,  it  is  possible 
to  prepare  any  miicture  which  is  not  absolutely  injurious  and  to  impose 
it  on  the  public.  (2)  No  standard  can  be  made  for  proprietary  pre- 
parations. (3)  Copyrighted  names  are  often  used  to  obtain  a  high 
price  for  the  material.  Consmners  are  urged  to  use  standard  prepara- 
tions and  to  avail  themselves  of  information  which  has  been  based  on 
experiments  carried  out  imder  the  direction  of  the  United  States 
Department  of  Agriculture  and  the  Agrictdtural  Eicperiment  Stations. 


Parbott  (P.  J.).  Injurious  Insects,  Old  and  New.— Proc.  61st  Ann. 
Meeting,  Western  New  York  Hortic.  Soc.,  Rochester,  1916,  10  pp., 
2  plates.    [Reprint  received  12th  May  1916.] 

During  1916  various  species  of  grasshoppers,  including  MdanojUus 
adcmtis,  M.  femur-nibrum  and  M.  femoratus,  and  the  orchard  tent 
caterpillar  [Mdacosoma  americcma]  were  abundant  and  destructive  in 
many  sections  of  the  State.  The  carrot  rust  fly  [PsHa  ros<ie]  caused 
serious  injury  to  celery  and  carrots  in  various  districts.  The  onion 
thrips  [Thrips  tabaci\,  cherry  maggot  [Khagdleiis  (AngviUUa\,  and  the 
apple  maggot  [JS.  pomondla]  appeared  in  destructive  numbers. 
GtUemcella  cavicoUis  (cherry  flea-beetle)  occurred  in  cherry  and  peach 
orchards  throughout  Western  New  York ;  this  species  normally  feeds 
on  the  wild  cherry,  Pruni^  sp.  Observations  on  the  rosy  aphis  of 
apple  [Aphis  sorbi]  showed  that  the  nymphs  apparently  emerged  from 
the  eggs  by  the  time  the  tips  of  the  leaves  were  projecting  bom  the 
buds.  By  23rd  May  many  leaves  had  become  curled  by  the  stem- 
motiiers.  A  period  of  rapid  multipUcation  began  on  23rd  May; 
between  8th  and  18th  June  the  stunting  and  deforming  effects  on  tiie 
young  fruit  was  observed.  Late  spraying,  carried  out  when  the  Aphids 
were  present  in  destructive  numbers,  was  shown  to  be  of  Uttle  use, 
since  the  insects  were  able  to  shelter  in  large  numbers  within  the 
curled  leaves.  Spraying  at  the  time  of  the  opening  of  the  buds  proved 
satisfactory,  but  to  prevent  reinfestation,  apphcations  of  mcotine 
solution  and  soap  were  required  at  intervals  of  one  month.  Contact 
insecticides,  such  as  soap,  oil  emulsion,  or  nicotine  solution  were  found 
to  lose  their  toxicity  as  soon  as  the  spray  dried  on  the  foliage.  A 
mixture  of  lime  ana  nicotine  produced  a  remarkable  freedom  from 
Aphids  and  other  insects  throughout  the  summer. 
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Two  important  pests  were  found  in  fruit-growing  sections,  namely, 
AgrUus  simuUtM  (sinuate  pear  borer)  and  Zeuzera  pjfrina  (leopard 
moth).  Tetranychus  mytUaspidis  (citrus  mite)  was  observed  on  apples 
and  pears  in  Ontario  county.  This  species  is  a  pest  of  citrus  trees  in 
Florida  and  California,  causing  the  premature  falling  of  the  leaves, 
but  can  be  controlled  by  the  use  of  a  lime-sulphur  spray  or  dry  powdered 
sulphur.  OaieruceUa  cavicoUis,  feeding  normally  on  Prunus  pennsyl- 
vanicuSf  was  observed  to  migrate  to  cultivated  fruits  during  early 
June ;  young  plantings  of  sour  cherries  and  peaches  were  most  severely 
attacked.  Arsenate  of  lead  or  arsenate  of  lime  (8  lb.  to  100  U.S.  gals, 
water)  sprayed  on  both  sides  of  the  leaves,  or  arsenicals  combined  with 
Bordeaux  miicture,  gave  satisfactory  results.  Nicotine  solution  and 
soap  proved  most  suitable  for  peach  trees. 


Parroti  (P.  J.)  &  Glasgow  (H.).  Sinuate  Pear  Borer  and  Leopard 
Moth. — New  York  Agric.  Expt.  Sta,,  Geneva,  Circ.  no.  44, 
Ist  December  1915,  3  pp.,  2  plates.     [Received  12bh  May  1916.] 

AarHus  simuUus  (sinuate  pear  borer)  and  Zeuzera  pyrina  (leopard 
motn)  have  been  f oimd  in  fruit-growing  sections  of  New  York  State  on 
imported  nursery  stock.  A.  sinuatus  is  confined  to  the  south-eastern 
portion  of  the  State,  being  restricted  to  five  or  six  counties  contiguous 
with  the  Hudson  River.  The  adult  appears  early  in  Jime  and  deposits 
ecgs  in  crevices  in  the  bark  of  the  trunk  or  branches  of  the  pear, 
upon  hatching,  the  larva  burrows  a  winding  tunnel  in  the  sapwood. 
The  presence  of  the  borer  is  shown  externally  by  a  splitting  or  swelling 
of  the  bark.  As  a  result  of  attack,  the  tree  is  either  killed  or  rendered 
improductive.  The  adults  feed  readily  on  the  foliage  and  so  may 
possibly  be  controlled  by  the  appUcation  of  an  arsenical  spray  during 
the  latter  part  of  May.  For  small  trees  the  most  effective  method  of 
control  is  to  cut  into  the  mine  and  destroy  the  larvae.  The  use  of  a 
wash  on  the  trunk  and  branches,  to  serve  as  a  deterrent  to  oviposition, 
is  worthy  of  trial 

Z.  pyrina  is  present  in  the  same  area  as  the  preceding  insect.  It  has 
been  observed  on  various  kinds  of  nursery  stock  and  on  old  pear  trees. 
In  Europe  shade  trees,  apple,  pear,  cherry  and  plum  are  attacked. 
The  eggs  are  deposited  in  crevices  of  the  bark.  The  larvae  burrow 
in  the  middle  of  young  twigs  in  the  early  stages,  and  later  attack  larger 
branches,  in  which  they  mine  beneath  the  bark.  The  bark  covering 
infested  areas  usually  decays,  and  in  cases  of  severe  attack  the  death 
of  the  tree  may  result.  Control  measures  include  the  destruction  of 
infested  branches  and  twigs,  together  with  that  of  larvae  in  the  mines 
by  probing  or  fumigation  with  carbon  bisulphide. 


Parrott  (P.  J.),  HoDOKiss  (H.  E.)  k  Lathrop  (F.  H.).  Plant  Lice 
Injurious  to  Apple  Orchards,  i.  Studies  on  Control  of  Newly- 
Hatched  Aphides.— iVewT  York  Agric.  Expt.  Sta.,  Geneva^  Bull, 
no.  415,  February  1916,  pp.  11-53,  6  figs.,  8  plates,  9  tables, 
[Received  12th  May  1916.] 

This  bulletin  contains  further  data  on  the  habits  of  Aphids,  on  the 
susceptibility  of  newly-hatched  forms  to  various  insecticides  and  on 
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the  effects  of  spraying  when  the  buds  are  opening  in  reducing  injuries 
to  the  apple  crop.  In  western  New  York,  the  hatching  of  Aphis  sorbi, 
Kalt.  (rosy  apple  aphis)  occurred  during  the  period  of  the  swelling 
and  breaking  of  the  buds ;  all  the  nymphs  probably  emerged  by 
24th  April.  Stem-mothers  were  observed  to  be  reproducing  on  3rd 
May,  and  were  occupying  exposed  positions  on  the  stems  of  the  flower- 
buds  or  on  the  underside  of  the  leaves.  For  a  period  about  7th  May» 
a  decrease  in  the  numbers  of  stem-mothers,  probably  due  to  enemies^ 
was  noted.  On  12th  May  a  noticeable  increase  occurred,  coincident 
with  the  maturing  of  the  individuals  of  the  second  generation.  SoUtary 
stem-mothers  or  stem-mothers  with  from  8  to  52  offspring  were  observed 
as  late  as  23rd  May  at  Greneva  and  29th  May  at  Wolcott.  A  few  days 
of  high  temperature  and  marked  humidity  in  the  middle  of  June 
resulted  in  a  rapid  multipUcation^n  the  part  of  the  insects,  and  caused 
the  complete  infestation  of  new  leaf-clusters  and  the  tips  of  young 
shoots.  The  stunting  and  deforming  effects  on  young  apples  was 
very  evident  in  the  Station  orchards  by  18th  June.  Winged  forms 
were  first  observed  at  Greneva  on  8th  June  and  at  Wolcott  on  12th  June 
and  in  the  following  week  were  found  on  Plantago  lanceolata,  L.  Large 
numbers  of  both  winged  and  wingless  forms  were  present  on  apple  on 
22nd  Jime. 

Aphis  avenaCy  F.  (oat  aphis)  began  to  hatch  at  Geneva  on  16th 
April,  and  continued  until  the  leaves  were  showing  green.  Maturity 
was  reached  by  some  specimens  on  26th  April  and  by  3rd  May  the 
blossom  clusters  were  heavily  infested.  Sap  was  found  to  be  oozing 
from  the  feeding  punctures  and  in  some  instances  the  surfaces  of  the 
stems  were  roughened.  The  leaves  were  beginning  to  curl  at  this  date. 
Winged  forms  were  first  detected  on  12th  May,  were  abundant  on 
apple  by  20th  May  and  by  29th  May  had  practically  all  migrated  to 
the  summer  host. 

A,  pomi,  de  6.  (green  apple  aphis)  hatched  between  16th  and  24th 
April.  Stem-mothers  began  to  mature  on  4th  May,  when  the  blossoms 
were  showing  pink.  Winged  forms  appeared  on  15th  May.  At 
Geneva  this  species  was  present  in  great  numbers  on  the  terminal 
growth  of  nursery  stock  and  of  young  trees.  The  insects  showed  a 
tendency  to  ascend  the  growing  shoots  and  attack  the  \mfolding  buds ; 
consequently  during  early  summer  the  damage  to  the  foUage  was  not 
very  marked,  since  the  insects  were  not  estabUshed  on  the  individual 
leaves  for  a  prolonged  period.  During  August,  the  terminal  leaves 
appeared  less  able  to  resist  attack  and  frequently  became  curled,, 
blackened  with  fungus,  or  even  killed.  On  22nd  June  and  on  the 
succeeding  days  a  flight  of  winged  forms  was  observed,  coming  from 
an  unknown  source  and  settling  on  the  imder  surfaces  of  the  new  leaves 
of  trees  in  Geneva. 

These  three  species  feed  on  the  succulent  tissues,  such  as  stems  of  the 
imopened  flowers,  stems  of  yoimg  fruit,  and  leaves.  Dwarfing  of  the 
apples  is  mainly  due  to  A,  sorbi ;  the  effect  of  A.  pomi  and  A.  avenae 
on  the  setting  of  the  crop  and  the  development  of  the  fruit  is  uncertain. 
The  injuries  caused  by  the  three  species  are  cumulative,  the  damage 
caused  by  one  species  being  intensified  by  the  succeeding  species. 
The  rate  of  growth  of  young  apples  appeared  to  be  in  inverse  proportion 
to  the  degree  of  infestation.  Malformations  were  not  marked  when 
infestation  was  restricted  to  the  fohage  of  a  fruit  cluster. 
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In  the  spraying  experiments  lime-sulphur,  testing  32^  B£.,  was  used 
in  the  proportion  of  1  gal.  to  8  gals,  water  and  to  every  100  gals,  of 
dilute  mixture  was  added  fpt.  nicotine  solution.  The  spray  was 
applied  to  three  plots  on  24th,  26th,  and  27th  April  respectively, 
appUcations  being  made  at  high  pressure.  Ten  gallons  were  used  for 
each  tree.  The  results  showed  that  newly-hatched  Aphids  were 
readily  destroyed,  especially  in  the  case  of  A,  avenae,  and  thus  a  con- 
siderable degree  of  protection  was  afforded  to  the  fruit  and  foliage. 
A  sUght  scorching  of  the  leaves  followed  the  appUcation  of  lime- 
sulphur  and  nicotine  and  crude  carboUc  acid  emidsion  sprays,  but  this 
was  soon  obscured  by  growth.  Soap  and  nicotine  solution,  in  the 
proportion  of  5  lb.  soap,  |  pt.  nicotine  solution  (40  per  cent.)  and 
100  U.S.  gals,  water, *was  the  only  combination  that  did  not  injure  the 
foliage  at  all.  Sodium  sulphide  and  soap  caused  serious  diunage  to 
both  flowers  and  leaves. 

Spraying  against  A.  pomi  was  performed  first  on  20th  April  when 
the  buds  were  well  ii^ested.  An  appUcation  of  lime-sulphur  and 
nicotine  on  this  date  kept  the  trees  free  from  insects  until  22nd  June. 
Spraying  was  repeated  on  22nd  June,  10th  July  and  2nd  August,  on 
accoimt  of  reinf estation  by  winged  forms.  As  a  result  there  was  littie 
evidence  of  discoloration  and  curling  of  the  leaves,  and  the  growth  of 
the  trees  appeared  to  be  normal.  Nicotine  and  soap  were  foimd  to 
possess  a  h^her  rate  of  toxicity  and  spreading  and  wetting  properties 
superior  to  that  of  other  preparations.  A  mixture  of  lime  and  nicotine 
used  in  the  later  sprayings  was  foimd  to  retain  its  toxicity  longer  than 
other  insecticides  and  acted  as  a  repellent  against  the  pear  psylla 
[PsyUa  pyn\,  leaf-hoppers  and  Aphids.  AuxiUary  tests  carri^  out 
in  Niagara  and  Orleans  counties  proved  the  advantages  to  be  derived 
from  spraying  while  the  buds  were  expanding.  Spraying  at  the  end 
of  May  or  early  in  Jime  may  have  the  effect  of  injuring  fruit  and  leaf- 
clusters  while  the  Aphids  are  then  protected  by  the  curled  leaves. 


Whitnky  (L.  a.).  The  Yellow  Currant  and  Gooseberry  Fruit-Fly 
(Epochra  canadensis,  Loew)  • — Mthly.  BuU.  Cat.  State  Commiss, 
HotHc.,  Sacrofmnto,  v,  no.  4,  April  1916,  pp.  152-157,  5  figs. 

Epochra  canadensis  is  generally  distributed  throughout  the  currant 
and  gooseberry  growing  districts  of  the  United  States  and  Canada ; 
in  GflJif omia  it  is  apparently  confined  to  the  central  and  northern  parts 
of  the  State.  The  eggs  are  deposited  in  the  fruit,  beyond  the  reach  of 
arsenicals  and  poisons.  The  larval  stage  is  passed  within  the  berry. 
When  the  larva  is  mature,  the  fruit  usually  drops  to  the  ground,  and 
the  larva  enters  the  soil  to  a  depth  of  one  inch  to  pupate.  There  is  one 
generation  annually.  The  puparium  may  be  foimd  during  autumn 
and  winter  in  the  soil  near  ii^ested  plants.  Under  laboratory  con- 
ditions adults  emerged  from  23rd  February  to  11th  March.  The  only 
possible  method  of  control  would  be  one  similar  to  that  used  against 
apple  and  cherry  fruit-flies,  i.e.,  the  use  of  a  sweet,  poisoned  spray 
against  the  adults  before  oviposition. 
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Maskbw  (F.).  Quarantine  Division;  Report  tor  the  Month  of 
February,  1916.— MtMy.  Bull.  Cal.  State  Cammiis.  Hortic.,  Sacra* 
mento,  v,  no.  4,  April  1916,  pp.  168-160. 

The  following  pests  were  intercepted  during  February  1916:-— 
From  China  :  dhionasjda  citri,  Chrysomphalus  sp.,  Pseudaonidia  trib- 
bUiformis,  Lepidosaphes  ghveri,  ParUxtoria  pergandii,  and  P.  ziziphus 
on  pomelos.  From  Florida :  Phomopsis  citriy  Lepidosaphes  beckii, 
PartcUoria  sp.  and  Chrysomphalus  sp.  on  grapefruit.  From  Hawaii : 
Pseudococcus  bromdiae  and  Diaspis  bramdiae  on  pineapple ;  Coccus 
longyli^  on  betel  leaves ;  Hemichionaspis  minor  and  Chrysomp/udus 
aonidum  on  coconuts ;  Pseudococcus  sp.,  Parlatoria  sp.,  and  Lepido- 
saphes  sp.  on  croton  cuttings ;  Pseudaonidia  sp.  on  Hibiscus  cuttings. 
From  Holland:  XepieJosopAe^  liZmi  on  boxwood.  From  Japan:  £^ 
of  OtouJasp.  on  persimmon;  PAomopi^citn  on  orange;  Pseudococcus 
sp.  on  wistaria ;  AnUmivui  cram  and  Leucaspis  bambusae  on  bamboo ; 
Aleurodes  sp.  on  gardenia ;  weevil  larvae  in  chestnuts ;  Pseudococcus 
sp.  and  Lepidopterous  larvae  on  azaleas  and  taomaba.  From  Mexico  : 
Lepidosaphes  gtoveri  on  limes ;  weevil  larvae  in  tamarinds ;  Chrysom- 
phalus  aonidum  and  C.  ofwramtii  on  rose  cuttings ;  Chrysomphalus  sp. 
on  coconut ;  Parlatoria  pergandii  and  Parlatoria  sp.  on  ornamental 
tree  cuttings ;  Lepidosaphes  sp.  on  lemons.  From  Tahiti :  Pseudo- 
coccus nipwR  on  coconut  palms.  From  Central  America  :  Aspidiotus 
cyanophylli  and  Pseudococcus  sp.  on  banana.  From  Colorado: 
Phomopsis  citri  and  Lepidosaphes  beckii  on  grapefruit.  From  Cuba : 
Pseudococcus  sp.  on  tomato.  From  Illinois :  Aleurodes  citri  and 
Chrysomphalus  aonidum  on  citrus.  From  New  York :  Aspidiotus 
"pemiciosus  on  a  lilac  bush.  From  Ohio  :  Aleurodes  citri  on  Cape 
jasmine,  and  Aleurodes  spp.  on  ornamental  plants.  From  Texas : 
Parlatoria  pergandii  on  grapefruit.  From  Utan :  Phomopsis  citri  and 
Lepidosaphes  beckii  on  grapefruit.  From  Washington,  D.C. : 
Phomojms  dtri,  Lepidosaphes  beckii  and  Leptothyrium  pomi  on  grape- 
fruit. From  Qiile :  imidentified  larvae  in  potato.  From  France : 
Monarthropalpus  buxi  on  boxwood. 

Ehrhorn  (E.  M.).  Report  of  the  Division  of  Entomology.~-£ratiwiian 
Forester  and  Agric.,  Honolulu,  xiii,  no.  4,  April  1916,  pp.  104-106. 

The  following  pests  were  intercepted  during  January  1916  : — From 
Manila :  Psocids  on  algaroba  seeds.  From  Japan :  Parlatoria 
perga/ndii  (chaff  scale)  on  camellia ;  scale-insects  on  pear.  From  San 
IVancisco  :  ChrysomeUds  and  Gastroidea  cyanea  in  the  soil  around  the 
roots  of  plants. 

Over  10,000  fruit-fly  parasites  were  bred  and  liberated. 
A  parasite  of  the  citrus  mealy  bug  [Pseudococcus  dtri]  was  introduced 
from  California ;  this  species  has  been  observed  to  attack  the  large 
sugar-cane  mealy  bug  [P.  sacchari]  and  the  pineapple  mealy  bug 
[P.  bromeliae].  The  number  liberated  during  January  was  small  on 
account  of  the  imfavourable  weather  conditions. 

Jabyis  (E.).  Combating  the  Cane  Beetle. — Queensland  Agric.  Jl., 
Brisbane,  v,  no.  4,  April  1916,  p.  226. 

Field  investigations  in  connection  with  the  oviposition  of  Lepidiota 
aTbohirta  led  to  the  discovery,  during  January,  of  a  single  egg-mass 
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containing  13  eggs,  deposited  in  the  soil  at  a  depth  of  5  inches.  Breed- 
ing esnperiments  showed  that  the  number  of  eggs  laid  varied  from  10  to 
26  in  cQfferent  individuals.  It  is  probable  that  under  natural  conditions 
the  majority  of  the  eggs  mature  simultaneously  and  are  laid  in  a  mass 
of  about  24,  while  the  few  which  remain  in  the  ovarian  tubes  develop 
later  and  are  deposited  singly  or  in  groups  of  two  or  three. 


Jarvis  (E.).    a  New  Light-Trap  for  Cane  Betilts.— Queensland  Agric. 
Jl,  Brisbaney  v,  no.  4,  April  1916-  pp.  226-230,  2  figs. 

The  trap  described  in  this  paper  consists  of  a  wooden  framework 
with  a  flat  bottom  of  wood  or  galvanised  iron,  and  fitted  with  landiTig 

i)latforms  of  galvanised  iron  inclined  at  an  angle  of  30°.  The  acetylene 
amp  placed  in  the  middle  of  the  trap  is  protected  at  the  sides  by  sheets 
of  glass  and  above  by  close-mesh  wire  gauze  and  an  iron  roof.  Beetles 
famng  through  the  aperture  between  two  landing  stages  into  the  body 
of  the  trap  are  prevented  from  escaping  by  the  presence  of  a  narrow 
strip  of  metal  placed  just  below  the  base  of  the  aperture.  Parasites 
and  predaceous  enemies  escape  through  small  openings  at  the  base  of 
the  trap.  On  the  one  occasion  on  which  the  trap  was  used  it  was 
placed  at  a  height  of  3  feet  above  the  groimd ;  66  beetles  were  caught 
Between  8  p.m.  and  9.15  p.m.  The  only  satisfactory  time  for  using 
light  traps  is  during  the  period  between  emergence  and  oviposition, 
the  length  of  this  period  being  determined  by  climatic  conditions. 


GouoH  (L.).  The  Life-Hbtory  of  Oelechia  gossypieUa  from  the  Time 
of  the  Cotton  Harvest  to  the  Time  of  Cotton  Sowing.  ^  Ministry 
Agric,,  Egypt,  Tech.  Sci.  Service,  Cairo,  Entom.  Sect.,  Bull.  no.  4, 
29th  March  1916,  16  pp.,  3  tables.    [Received  15th  May  1916.] 

Oelechia  gossypieUa,  Saimd.,  has  several  generations  in  Egypt  during 
the  summer  months,  each  lasting  a  few  weeks.  In  autumn,  the  larvae 
hibernate  and  pupate  in  the  following  spring.  The  first  picking  of 
cotton  seed  is  usually  only  injured  to  a  slight  extent,  while  the  second 
and  third  pickings  are  more  seriously  damaged.  Examination  of  seed 
from  the  first  picking  showed  the  presence  of  a  certain  number  of 
hibernating  larvae,  while  in  seed  from  the  second  picking,  the  number 
was  much  greater.  Further  observations  showed  that  larvae  maturing 
after  the  first  picking  hibernate  before  pupation,  the  hibernation 
period  normally  lasting  until  the  next  spring  or  summer,  but  sometimes 
extending  over  two  years.  Larvae  maturmg  before,  or  at  the  time  of 
the  first  picking  mostly  pupate  and  emerge  as  moths  during  the  next 
few  months,  but  before  the  next  crop  season.  During  the  winter  a 
hibernating  and  a  winter-feeding  brood  are  present ;  these  re-establish 
the  pest  (hiring  the  next  season.  Moths  emerging  in  autumn  and 
winter  are  not  important  in  maintaininff  the  species  and  would  be  still 
less  so  if  the  destruction  of  bolls  on  stored  cotton  sticks  were  systematic- 
ally carried  out.  Hibernating  larvae  occur  in  seed  cotton  and  in 
cotton  seed,  in  bolls  left  on  cotton  sticks  and  in  bolls  left  in  the  fields. 
The  larvae  are  able  to  withstand  burial  under  growing  crops  and  certain 
limits  of  moisture  or  dryness  without  losing  their  vitaUty.  Efficient 
control  is  only  possible  if  the  destruction  of  all  bolls  is  imdertaken  at 
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the  time  of  the  last  pickmg.  Cotton  seed  (other  than  that  for  sowing) 
and  seed  cotton  stored  after  the  middle  of  January  should  be  kept  in 
moth-proof  stores,  and  cotton  seed  intended  for  sowing  shotdd  be 
fumigated  or  treated  by  heat  before  distribution.  All  other  seed 
shotdd  be  crushed  or  exported  before  1st  April,  imless  treated  in  a 
similar  way. 

Jack  (B.  W.).  Rhodeslan  Citrus  Ftsts.— Rhodesia  Agric.  Jl.,  Salisbury , 
xiii,  no.  2,  April  1916,  pp.  215-233,  6  plates. 

Aphis    tavaresi    (black    orange    aphis)    is    generally    distributed 
throughout  South  Africa  and  attacks  young  citrus  trees  especially 
during  the  spring  months  before  the  rains.    Reproduction  during  the 
warm  season  is  mainly  parthenogenetic.     Both  winged  and  wingless 
females  occur  and  the  young  produced  are  capable  of  parthenogenetic 
reproduction  within  a  few  days.    The  natural  enemies  include  several 
Goccinellids,  of  which  ChiUmenes  lunata  is  the  commonest,  Syrphid 
larvae,  lacewing  flies  and  Hymenopterous  parasites.    Climatic  con- 
ditions probably  form  the  most  effective  natural  check  on  these  insects. 
The  best  artificial  method  of  control  is  the  use  of  a  contact  insecticide, 
such  as  dilute  parafiBn  emidsion,  resin  wash,  nicotine  solution,  etc. 
A  species  of  Trioza  occurs  in  several  widely  separated  locaUties  in 
Southern  Bhodesia.  It  attacks  the  young  foliage  of  all  varieties  of  citrus, 
causing  a  characteristic  wrinkled  appearance.    An  internal  parasite 
has  been  detected  in  insects  obtained  in  UmtaU,  and  in  Cape  Colony  a 
Sp^hid  enemy  has  been  recorded.    Kemedial  measures  include  hand- 
picking  or  spraying  with  washes  used  against  scale-insects.    In  addition 
to  C.  Itmata,  Aphids  and  scale-insects  m  Bhodesia  are  attacked  by  the 
following  Coccmellids : — Novius  cardinalis,  Aulis  foedata,  ChUocorus 
distigmay  Exochomus  auritus,  Lotis  neglecta  and  Alesia  bohemani. 
Pa^io  demodocus  (citrus  butterfly)  sometimes  causes  defoliation  of 
young  trees,  but  as  a  rule  is  not  a  serious  pest.    The  larvae  can  be 
controlled  by  hand-picking,  while  the  adtdts,  which  are  attracted  to 
beds  of  bright  flowers,  can  be  captured  in  such  situations.    Argyroploce 
leucotreta  (citrus  codling  moth)  is  sometimes  abundant  in  neglected 
orchards,  where  as  much  as  70  per  cent,  of  the  fruit  may  be  rendered 
useless.    The  eggs  are  laid  singly  on  the  fruit.    The  larva,  upon 
hatching,  bores  into  the  pulp,  emerging  only  to  pupate  in  the  soil. 
The  duration  of  the  developmental  periods  in  acorns  in  South  Africa 
is  as  follows : — ^Egg-stage,  from  9  to  10  days ;  larval  stase,  from  84 
to  90  days ;  pupal  stage,  from  14  to  18  dhjs ;  there  are  probably  three 
generations  durmg  the  year.    On  citrus  fruits  the  larval  stage  is  prob- 
ably shorter.    There  are  no  definite  broods  in  Bhodesia,  adults  having 
been  bred  during  every  month,  except  December.    Infested  fruit 
ripens  prematurely  and  falls  from  the  tree.    Injury  also  allows  the 
entrance  of  moulds  and  bacteria  which  hasten  decay.    This  species 
has  been  bred  from  orange,  naartje,  lemon,  guava  and  pomegranate 
and  also  from  the  wild  fruits  of  Ztzyfhus  mucronatus  and  Sderocarya 
caffra.    In  South  Africa  additional  hosts  are  acorns,  apricots,  peaches, 
plums    and    the    wild    plum.     Bepressive  measures   include   the 
destruction  of  infested  fruit,  the  elimination  of  alternative  hosts  and 
the  discontinuance  of  the  production  of  citrus  fruits  out  of  season. 
Three  species  of  fruit-piercing  moths,    namely,    Othrds   maiema, 
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O.fvXUmica  and  0.  divitiosa  are  known  in  Rhodesia,  as  well  as  in  India, 
Australia,  and  the  Malay  Archipelago.  The  adults  are  able  to  pierce  the 
rind  of  various  citrus  fruits  in  order  to  feed  on  the  juices  within.  The 
moths  were  abundant  in  January  and  February  1915,  but  injury 
decreased  rapidly  after  March.  The  puncture  becomes  surroimded  by 
a  decayed  area  and  the  fruit  falls  early.  Certain  varieties  of  orange, 
especially  Washington  Navel,  are  more  liable  to  attack  than  others. 
Peach,  plum,  apple,  banana,  mango,  grape  and  quince  are  also  injured. 
The  method  of  protecting  the  trees  by  mosquito  netting  cannot  be 
appUed  in  large  orchards.  In  Queensland,  bananas  of  the  Cavendish 
type  planted  among  citrus  trees  prove  attractive  to  the  moths ;  this 
variety  will  not  grow  in  Rhodesia,  but  could  be  imported  and  the  ripe 
fruit  hung  among  the  trees.  Adults  visiting  it  could  be  collected  or 
destroyed  by  impregnating  the  bait  with  an  arsenic  compound.  The 
foUage  of  citrus  t^ees  is  occasionally  injured  by  the  weevils,  Systates  sp. 
and  i2A{no9omi)%u^  (Pemcopeba)  mtito&ili^.  Spraying  with  lead  arsenate 
at  the  rate  of  3  lb.  to  50  gals,  water  should  prove  an  efficient  remedy. 
Two  species  of  Coreid  bugs  have  been  recorded  as  attacking  the  fruit  of 
orange  and  green  granadillasrespectively,  but  cannot  at  the  present  time 
be  regarded  as  pests.  Other  occasional  feeders  on  citrus  are  Chrysom" 
phahis  hederae  (oleander  scale),  on  the  over-ripe  and  green  fruit  and 
foliage  of  lemon ;  a  soft  scale,  distinct  from  Coccus  hesperidum,  on 
orange;  a  species  of  mealy  bug;  cicadas;  the  Pentatomids, 
Agomscdis  puberula  and  A,  erosa ;  two  species  of  Tortricid  moths ; 
a  boring  Cerambycid  beetle,  and  the  fruit-flies,  Cemtitis  capUata  and 
CeratUis  sp. 


Van  Zwalenbubo  (R.  H.).  Notes  on  the  Life-Hbtory  of  Ecpantheria 
eridaniUf  Cramer.  —  InseciUor  Insciiiae  MenstrutM,  Washington, 
D.C.t  iv,  nos.  1-3,  January-March  1916,  pp.  12-17.  [Received 
16th  May  1916.] 

The  Arctiid  moth,  EcjMfUheria  eridanus,  is  common  in  the  island  of 
Porto  Rico  and  has  a  wide  range  of  host  plants.  These  include 
Eryihrina  micropteryx,  orange,  Ipomoea  sp.,  vanilla,  banana,  Cissui 
%  sicyoides  and  Panioum  sp.  At  the  eicperiment  station  the  larvae  caused 
some  damage  by  feeding  on  the  flower  buds  of  vanilla.  Eggs  are  laid 
both  by  fertiUsed  and  imfertiUsed  females,  oviposition  beginning  one 
or  two  days  after  emergence.  The  eggs  are  deposited  in  masses  on  the 
upjper  leaf-surface,  in  the  case  of  the  orange.  The  incubation  period 
varies  from  six  to  eight  days,  and  the  larviu  period  from  24  to  62  days. 
Pupation  takes  place  within  a  cluster  of  leaves  or  in  a  rolled  leaf,  and 
occupies  from  15  to  20  days.  The  larvae  are  attacked  by  the  Ich- 
neumon, Eremotylus  angulattis,  Hook.,  and  by  a  fungus,  probably 
an  Empusa. 


TowNSEND  (C.  H.  T.).    Description  of  Two  New  Tachinids  (Dip.). — 
EtUom.  News,  Philadelphia,  zzvii,  no.  5,  May  1916,  p.  217. 

The  new  species  described  are  Doryphorophaga  aberrans,  reared  from 
Leptinotarsa  decenUineata,  Say,  and  horn  Blepharida  rhois,  Forst.,  and 
EupJiorocera  floridensis,  rear^  from  Anticarsia  gemmatalis. 
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GiBAULT  (A.  A.).  Descriptlones  Hymanopteromm  Chalcidoidioomm 
variorum  cum  Observationibus.  iii. — Entom.  News,  Philadelphia, 
xxvii,  no.  5,  May  1916,  pp.  223-228. 

The  foDowing  species  are  described : — Ewpdmus  inyoensis,  sp.  n., 
from  California ;  E.  coccidis,  Gir. ;  Pseudomphale  ancylae,  sp.  n., 
reared  from  Ancylus  nubecuUma  in  Virginia ;  r.  steirastomae,  sp.  n., 
reared  from  the  larvae  of  Steirastoma  depressum  in  Trinidad ;  P.  graciU- 
ventris,  sp.  n.,  reared  from  an  egg-mass  of  a  Cassidid  in  Trinidad ; 
PsHophrys  pulchripennis,  Ashm. ;  Habrolepopteryx  pulchripennis,  Ash. , 
var.  aeneiscapus,  var.  n. ;  Paracalocerinus  americanus,  sp.  n.,  from 
Kansas ;  Aphidencyrtus  (Eupdmus)  schizoneurcte,  Ashm. ;  Holmcyrius 
physokermisy  sp.  n.,  reared  from  Physokermes  picea  in  Wisconsin ; 
Encyrius  ensifety  How. ;  Xenocrejyis  mexicana,  sp.  n.,  parasitic  on 
a  Coccinellid  larva  which  preys  on  Saissetia  {Lecanium)  oleae  on  orange 
in  Mexico,  and  reared  from  the  larva  of  Azya  orbigera  in  Mexico ;  and 
Polynema  piceipes,  Gir. 

« 

EwiAT  (A.).  Collecting  Papaipemae  {L»p.)— Entom.  News,  Phila- 
delphia, xxvii,  no.  5,  May  1916,  pp.  22&-234. 

The  larvae  of  the  Noctuid  genus  Papaipema  are  borers  in  the  stems 
or  roots  of  annuAl  or  perennial  plants  and  in  at  least  one  instance  in 
the  young  shoots  of  an  indigenous  tree.  Adidts  appear  between 
16th  August  and  5th  October.  Eggs  are  deposited  on  or  near  the 
food-plant  and  hatch  in  the  following  spring.  The  larvae  cause  the 
leaves  to  wilt  or  become  yellow  and  hinder  the  general  growth  of  the 
plant.  Pupation  takes  place  in  the  burrow  or  in  the  soil  and  the  pupal 
period  lasts  four  or  five  weeks.  A  list  of  species  is  given  with  the 
food-plants  and  brief  notes  on  the  life-history.  The  majority  attack 
weeds,  some  are  found  on  ferns  and  garden  plants,  while 
P.  furcata.  Smith,  occurs  in  young  shoots  of  ash,  P.  humuli,  Bird, 
in  stem  of  hops,  and  P.  necapina,  Grote,  in  the  base  of  the  stalk  of 
Helianthus  tvberosa  and  H.  rigidus. 

Pabkeb  (H.  L.).  TriboUvm  confusum,  Duval,  as  a  Museum  Pest  (CoL) 
Entom.  News,  Philadelphia,  xxvii,  no.  5,  May  1916,  p.  234. 

C!onsiderable  damage  has  been  caused  to  collections  of  insects  at 
Hagerstown,  Md.,  by  Tribolium  confusum  (small  flour  beetle).  The 
beetles,  which  bred  in  large  numbers  in  a  sack  of  bran,  migrated  to  the 
laboratory,  where  many  insects  in  the  collections  were  destroyed. 


HowABD  (L.  0.)  k  Chittenden  (F.  H.).  The  Catalpa Sphinx. — U.S. 
Dept.  Agric.,  Washington,  D.C,  Farmers'  Bull.  no.  705,  16th 
February  1916,  9  pp.,  5  figs.    [Received  17th  May  1916.] 

The  most  important  insect  pest  of  catalpa  in  the  United  States  is 
Ceratomia  catatpae,  Boisd.  (catalpa  sphinx),  which  is  common  in 
Virginia,  Maryland  and  Ohio  and  appears  to  be  spreading  north- 
ward to  Pennsylvania,  New  Jersey  and  Delaware.  Inland,  the 
insect  has  been  recorded  as  far  west  as  Texas.  The  egcs  are  laid 
in  masses  on  the  underside  of  the  leaves  or  on  the  stems  and  branches. 
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In  the  neighbourhood  of  Washington,  D.C.,  there  are  two  generations 
annually ;  in  the  south,  three  or  four  broods  occur  each  year,  the  last 
generation  wintering  in  the  ground  in  the  pupal  stage,  while  moths 
emerge  in  the  following  March.  In  Florida  the  complete  Ufe-cycle  is 
passed  through  in  about  six  weeks.  C.  catalpae  is  attacked  by  several 
parasites,  such  as  Apantdes  congregatus,  Say,  which  is  common  in  the 
eastern  States,  but  is  itself  attacked  by  Mesochorus  aprilinus^  Ashm., 
and  Hemiteles  mesochoridis,  Riley.  MicrojAitis  (AparUeles)  catalpae, 
Biley,  another  parasite  of  C.  catalpae,  is  parasitised  by  Hypopterornalus 
tabacum,  Fitch,  and  Horismenus  (Holcopelte)  microgastri,  Ashm.  The 
larva  of  C.  catalpasy  is  also  attacked  by  the  Tachinids,  Phorocera  dart- 
pennis,  Macq.,  and  Frontina  frenchiij  Will.  Cuckoos,  the  catbird  and 
the  Baltimore  oriole  are  predaceous  on  the  larva.  The  methods  for 
controlling  C.  catalpae  include  handpicking,  spraying  with  arsenicals 
and  the  destruction  of  pupae.  The  arsenicals  generally  used  are  lead 
arsenate  and  Paris  green,  allowing  3  lb.  of  the  former  or  1  lb.  of  the 
latter  to  50  gals,  water.  The  arsenicals  may  with  advantage  be  appUed 
in  combination  with  Bordeaux  mixture  for  the  control  of  leaf  spot 
disease.  In  the  autumn  following  a  severe  attack,  the  soil  around  the 
base  of  the  trees  shoidd  be  thoroughly  dug  up  in  order  to  destroy  the 
pupae.  Larvae  of  the  last  generation  are  usually  heavily  parasitised ; 
they  should  therefore  be  collected  and  placed  in  boxes  covered  with 
wire  netting  through  which  the  parasites  can  escape. 

Howard  (L.  0.)  &  Chittexden  (F.  H.).  The  Leopard  Moth :  a 
dangerous  imported  Insect  Enemy  of  Shade  Trees. — U.S.  Dept. 
AgriCy  Washingtony  B.C.,  Farmers'  Bull.  no.  708,  14th  February 
1916, 12  pp.,  4  figs.    [Received  17th  May  1916.] 

Zeuzera  pyri/nay  F.  (leopard  moth)  occurs  in  the  Old  World  in  central 
and  southern  Europe,  southern  Sweden,  south-western  Africa,  Algeria, 
northern  Morocco  and  the  western  part  of  Asia  Minor.  It  has  been 
introduced  in  the  United  States  within  recent  years  and  is  at  present 
distributed  along  the  Atlantic  coast  from  eastern  Massachusetts  to 
southern  New  Jersey  and  in  the  Hudson  River  Valley.  The  larvae 
cause  injury  to  shade  trees  and  ornamental  plants  and  sometimes  to 
orchards  by  boring  in  the  wood,  thus  weakening  and  sometimes  killing 
the  trees.  In  America  adults  emerge  from  May  imtil  late  in  September. 
The  power  of  flight  possessed  by  the  female  is  very  limited.  Eggs  are 
deposited  in  groups  of  three  or  four  in  crevices  of  the  bark ;  about 
800  may  be  laid  by  a  single  female.  The  larvae,  which  hatch  in  about 
10  days,  bore  into  the  pith  of  twigs  or  into  the  heartwood  of  larger 
branches.  Maturity  is  reached  two  years  after  hatching.  Pupation 
begins  during  May  and  this  stage  is  passed  within  the  burrow.  The 
presence  of  the  borer  is  indicated  by  an  accumulation  of  excrement  and 
frass  at  th^  entrance  of  the  burrow. 

'  In  Europe  the  following  Hymenopterous  parasites  have  been  reared 
from  Z.  pyrina : — Schreineria  zeuzeraey  Ashm.,  Microgaster  sp.,  a 
Proctotrupid,  and  an  indeterminate  Chalcidid,  perhaps  LUomastix 
{Copidosoma)  truncateUum,  Dalm.  In  America  no  parasites  are  known, 
but  predaceous  enemies  include  woodpeckers,  sparrows,  bats  and 
squirrels.  The  most  suitable  method  of  control  is  the  injection  of 
carbon  bisulphide  into  the  burrows ;  the  aperture  should  be  afterwards 
closed  with  wax.  The  adults  are  attracted  to  a  certain  extent  by 
lights  and  this  method  can  therefore  be  used  in  addition. 
(C275)  o 
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SiKAKTOK  (F.  L.).  Hffperas]^  binatata,  a  Predatory  Bnemy  of  ttie 
Terrapfai  Scale.— JZ.  Agric  Research^  Washington,  D.C.,  vi,  no.  5, 
Ist  May  1916,  pp.  197-203, 1  fig.,  2  plates,  3  tables. 

The  Coccinellid,  Hyperaspis  binotata,  Say,  is  one  of  the  most 
important  enemies  of  Lecanium  scales,  especially  of  Efdecanium 
nigrofasdatum,  Perg.  (terrapin  scale).  This  beetle  occurs  in  most  of 
the  tenitoi^  east  of  the  Mississippi  and  extends  west  of  that  river  to 
the  semi-and  region.  In  the  Atlantic  States  it  is  most  abimdant  from 
Connecticut  to  Maryland,  and  is  common  from  New  Jersey  to  Illinois* 
The  food  consists  of  honeydew,  Aphids  and  their  eggs,  mealy  bugs  and 
soft-bodied  scales.  The  larvae  apparently  feed  on  scale  larvae  and 
young  scales.  Adults  emerge  from  hibernation  about  the  middle  of 
April  and  begin  mating  about  20th  of  that  month.  When  feeding  on 
the  terrapin  scale,  the  hibemating  place  is  usually  at  the  base  of  s^e- 
infested  peach  trees.  After  emergence,  the  beetles  leave  the  peach 
tree  imtil  the  adtdt  scale  begins  to  secrete  honeydew,  i.e.,  about  the 
middle  of  May.  They  then  return  and  feed  on  the  scale  and  its  honey- 
dew imtil  about  the  middle  of  July,  by  which  time  most  of  the  over- 
wintering beetles  are  dead,  and  the  new  brood  have  emerged.  There 
is  some  indication  that  a  second  brood  may  occur.  The  eggs  are 
deposited  in  crevices  of  the  bark  near  the  host.  In  1913  the  first  eggs 
were  observed  on  3rd  May,  but  these  and  later  eggs  were  eaten  by  the 
beetles.  Eggs  laid  on  26th  May  were  allowed  to  hatch.  Oviposition 
reached  a  maximum  on  5th  June,  and  continued  imtil  1st  September. 
The  incubation  period  varies  from  six  to  eight  days,  the  average  for 
18  eggs  deposited  between  27th  and  30th  June  being  seven  days* 
The  larvae,  upon  hatching,  enter  the  brood  chamber  of  the  scale,  where 
they  remain  during  the  &rst  two  instars  and  feed,  on  the  larval  scales. 
In  the  third  and  fourth  instars  many  mature  scales  are  destroyed. 
The  beetle  larva  then  migrates  to  the  leaves  where  it  continues  to  feed 
on  such  larvae  as  have  been  able  to  reach  the  leaves.  The  total 
length  of  the  larval  period  varies  from  17  to  23  days.  It  is  estimated 
that  one  CoccineUid  larva  will  destroy  90  mature  scales  and  3,000 
larvae.  Pupae  appear  in  the  field  from  7th  to  20th  Jtdy  and  occasional 
specimens  as  late  as  October ;  they  are  found  attached  to  leaves  or 
concealed  in  clusters  omder  the  bark.    The  natural  enemies  include 

Shis  lions,  preying  on  the  eggs,  and  Brachymena  [?]  sp.,  attacking  the 
alt. 

The  Heziean  Cotton  Boll  Weevil.— deor^  State  Bd.  Entom.,  Atlanta, 
Bull.  no.  44,  March  1916,  22  pp.,  1  figs.  7  plates.  [Received 
23rd  May  1916.] 

Anthonomus  grandis,  BoL  (Mexican  cotton-boll  weevil),  was  first 
recorded  in  Georgia  on  25th  August  1915,  when  a  specimen  was  taken 
at  ThomasviUe.  By  16th  November  1915,  records  were  made  in  about 
40  coimties,  in  most  of  which  the  insect  was  abundant.  The  intro- 
duction into  Greorgia  was  due  to  the  high  winds  which  occurred  for  a 
few  days  before  its  first  appearance.  The  area  of  new  territory 
covered  by  the  weevil  in  1915  was  estimated  at  86,000  square  miles. 
A  considerable  advance  was  also  noted  in  North-west  Texas. 

The  annual  loss  from  the  weevil  in  other  cotton-growing  states  ia 
discussed  [see  this  Seview,  Ser.  A,  ii,  p.  649].    A.  grandia  is  able  to 
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maintain  itself  on  native  Malvaceous  and  other  plants  and  this  fact 
should  be  taken  into  account  when  considering  methods  of  control, 
[See  this  Review^  Ser.  A,  ii,  p.  682,  and  iv,  p.  125.]  An  account  of  the 
life-history,  natural  enemies  and  artificial  methods  of  control  is  given. 
[See  this  Remew,  Ser.  A,  iii,  p.  424.]  Spanish  moss  is  stated  to  be  a 
^vourable  hibernating  medium  since  it  is  not  readily  penetrated  by 
low  temperatures.  A  list  is  given  of  63  species  of  birds  which  are 
predaceous  on  this  weeviL 

Sanders  (J.  G.)  k  Fraokbr  (S.  B.).  Lachnostema  Records  In 
Wiseonsin.— JL  Ecan.  Eniom.,  Concord^  iz,  no,  2,  April  1916, 
pp.  253-261,  3  figs. 

In  the  experiments  carried  out  in  Wisconsin  in  1914-16  in  connection 
with  Lachnostema^  the  factors  considered  were : — (1)  the  determination 
of  conditions ;  (2)  the  crops  most  seriously  damaged  with  and  without 
rotation;  (3)  the  species  present  and  the  habits,  life-history,  dis- 
tribution and  means  of  control  Lantern  traps  were  used  to  collect 
the  beetles.  They  consisted  of  the  Coleman  gasoline  arc  lantern,  from 
300  to  400  candle  power,  set  into  galvanised  refrigerator  pans,  6  inches 
deep  and  24  inches  in  diameter.  The  pans  were  filled  about  two- 
thirds  full  of  water  and  ^  pt.  kerosene  was  poured  on  this  and  renewed 
when  necessary.  Perforated  skimmers  were  used  to  remove  captured 
insects.  Results  were  obtained  relating  to  the  distribution  of  roecies 
over  a  comparatively  limited  area,  the  optimmn  temperature  for  nights 
and  the  most  favourable  location  and  arrangement  of  light  ti^ps. 
Seventeen  out  of  the  19  species  known  to  occur  in  Wisconsin  were 
taken  in  the  traps.  L.fusoa  was  most  widely  distributed  and  dominant 
at  Lancaster  and  Dodgeville.  L.  rugosa  was  dominant  at  the  north- 
east stations  and  L,  implicUa  at  Ripon.  Males  only  of  L.  gibbosa  and 
L.  nitida  were  attracted  to  the  lantern  and  L.  tristis  only  to  a  slight 
degree.  Several  species  disappeared  at  the  stations  furthest  to  the 
north-east,  while  L.  rugosa^  L,  dubia  and  L.  grandis  increased  in 
numbers.  X.  dubia  emerged  very  early,  before  21st  May  at  Dodgeville 
and  to  the  extent  of  92  per  cent,  before  this  date  at  Baxaboo.  Flight 
was  found  to  cease  almost  entirely  at  62^  F.  Large  pans  were  found 
to  be  desirable ;  the  number  of  beetles  caught  in  a  pan  placed  by  the 
side  of  the  central  pan  towards  the  origin  of  flight  was  twice  as  great 
as  in  a  pan  placed  behind  the  light.  At  the  I^caster  station  night 
was  always  from  the  north-west  towards  the  south-east.  Traps 
near  the  margin  of  woods  or  close  to  a  fringe  of  trees  were  most 
successful.  At  Lancaster,  more  than  440,000  beetles  were  taken  during 
the  summer  and  the  maize  crop  was  not  noticeably  injured.  The 
smallness  of  the  damage  may  have  been  due  to  the  destruction  of  many 
beetles  by  diseases  and  the  frequent  and  heavy  rains.  The  cost  for 
15  Uffht  traps  was  from  Is.  to  Is.  M.  a  day.  The  numbers  of  males 
caught  exceed  the  number  of  females.  This  is  the  normal  condition, 
and  if,  as  has  been  suggested,  the  beetles  are  polyandrous,  there  may 
be  an  advantage  in  catching  a  large  number  of  males.  Females  of  the 
more  common  species  formed  a  larger  percentage  of  the  catch  in  the 
early  part  of  the  season  than  did  miues. 

In  the  biological  experiments  undertaken  to  investigate  the  habits 
of  white  grubs,  glass  cages  were  used  in  which  earth  was  placed  between 
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two  vertical  glass  plates  less  than  half  an  inch  apart.  The  cages  were 
shielded  from  the  Ught  except  at  the  moment  of  examination  By 
regulating  the  distance  between  the  plates,  larvae  of  any  size  could  be 
viewed  from  at  least  one  side.  The  results  were  as  foUows : — (1)  No 
daily  migration  was  observed ;  movements  and  feeding  occurred  only 
in  warm  weather,  activity  reaching  a  maximum  during  the  heat  of  the 
day;    the  optimiun  temperature  was  between  60"^ F.  and  65® F. 

(2)  The  food  apparently  consisted  entirely  of  the  roots  of  plants. 

(3)  Larvae  were  reared  from  5th  May  to  18th  Jidy  in  soil  without 
apparent  food ;  the  soil  was  then  allowed  to  dry  and  on  22nd  October 
two  larvae  were  alive  and  active ;  starvation  methods  for  control  are 
therefore  useless.  (4)  Poisoned  bran  mash  was  not  eaten  by  the  larvae 
and  was  thus  of  no  value.  (6)  Sodium  arsenite,  into  which  grass  roots 
were  dipped  before  planting,  resulted  in  the  death  of  22*2  per  cent,  of 
larvae  in  four  days ;  no  injury  to  the  grass  was  observed.  Corrosive 
sublimate  used  on  one  plant  caused  a  mortaUty  of  50per  cent.,  but  the 
plant  died,  since  the  roots  were  entirely  eaten.  (6)  Kerosene  emulsion 
And  Black  Leaf  40,  at  the  ordinary  strengths,  were  useless.  (7) 
Oreosote  acted  as  a  repellent  and  did  not  injure  the  treated  plants. 
In  the  control  pots  a  mortaUty  of  15*9  per  cent.,  due  to  bacterial  and 
other  diseases,  was  observed.  Besults  in  connection  with  temperature 
and  nature  of  food  supply  seemed  most  significant. 

Davis  (J.  J.).    A  Prpgress  Report  on  White  Grub  Investigations. — 

Jl.  Econ,  EfUom.,  Concord,  ix,  no.  2,  April  1916,  pp.  261-281, 
3  plat^,  1  table. 

Lachnostema  investigations  carried  out  at  Lafayette,  Indiana,  have 
included  a  study  of  the  life-history,  habits  and  embryology  of  various 
species,  and  a  determination  of  tne  distribution  of  species  throughout 
the  country  in  relation  to  soil,  timber,  farming  methods,  etc.  L.  tristis 
invariably  has  a  two-year  cycle  in  the  latitude  of  Lafayette,  while 
L.  arcuata,  L.  fusca,  L.  vehemenSy  L,  rugosa,  L.  Uicis,  L.  grandis, 
L.  fratema,  L.  hirticula,  L.  inversa,  L.  bipartitay  and  L.  congrva  have  a 
three-year  cycle.  L.  crenuUUa  and  X.  crassissima  usually  require  three 
years  for  development,  but  this  may  be  extended  to  four  years,  while 
the  normal  three-year  cycle  of  L.  gibbosa,  L.  burmeisteri  and  L.  implicUa 
may  be  reduced  to  two  years.  The  length  of  the  life-cycle  is  influenced 
by  latitude,  increasing  in  the  more  northern  States  and  decreasing  in 
the  more  southern.  In  the  latitude  imder  consideration,  the  life- 
history  of  the  economic  species  of  Lctchnostema  is  as  follows : — ^The 
eggs  are  laid  singly  in  balls  of  earth  in  soil  covered  with  grass  or  small 
grain ;  more  than  50  eggs  are  deposited  by  each  female.  The  larvae 
feed  on  young  roots  anddecaying  vegetation  imtil  autumn,  when  they 
go  deeper  down  and  hibernate  in  a  special  cell.  Activity  is  resumed  in 
May  and  continues  imtil  the  beginning  of  October,  when  hibernation 
occurs.  In  the  spring  of  the  third  year,  feeding  continues  until  tjie 
beginning  of  June,  when  the  pupal  cell  is  formed.  The  prepupal  sta^ 
lasts  about  two  weeks  and  the  pupal  from  three  to  four  weeks.  Adults 
emerge  from  the  soil  at  the  end  of  April  or  beginning  of  May  in  the 
fourth  year.  The  most  severe  injury  occurs  during  the  second  year, 
but  in  northern  Wisconsin,  where  the  life-cycle  is  extended  by  one  year, 
damage  occurs  during  the  two  seasons  following  the  year  of  oviposition. 
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In  southern  Indiana  and  other  southern  States,  larvae  of  X.  burmeisteri, 
L.  quercuSy  L.  atUennatay  etc.,  which  pupate  in  spring,  emerge  as  adults 
during  the  same  season,  in  June  or  tfuly.  The  related  species,  Ligyrus 
gibbosus  and  1^.  rdictus,  require  one  year  for  development.  The  larvae 
feed  on  manure  and  other  decaying  matter,  but  the  adult  of  X.  gibbosus 
attacks  the  roots  of  Amaranthus  and  HeUanthus  and  may  cause  some 
damage.  Cydocephala  immaculata  may  become  a  serious  field  pest, 
attacking  the  same  crops  as  Lachnostema.  It  has  a  one-year  cycle ; 
pupation  takes  place  in  spring  and  adults  emerge  in  June  and  July. 
Ccialpa  lanigera  is  of  importance  in  some  districts,  since  it  injures 
raspberries,  strawberries,  maize,  grass,  etc.  The  life-cycle  occupies 
four  or  five  years.  Polyphylla  variolosa  in  New  Jersey  has  a  similar 
life-cycle  to  that  of  the  preceding  species.  The  diHtingiiishing 
characters  of  the  larvae  of  Lachnostema  and  the  above-mentionea 
related  species  are  described. 

Field  observations  have  shown  that  some  species  of  Lachnostema 
occur  at  certain  elevations,  others  where  certain  soil  conditions  exist, 
and  others  where  a  particular  food-plant  is  available.  X.  tristis, 
X.  hirticula  and  L.fratema  feed  in  the  adult  stage  on  hickory  and  oak, 
X.  fitsca  on  ash,  while  X.  gibbosa  is  a  general  feeder.  Most  species 
prefer  a  clay-loam  soil,  but  X.  prunina  occurs  only  on  sandy  ground. 
The  time  and  duration  of  the  period  of  flight  varies.  X.  gibbosa  appears 
early  in  spring  and  is  present  throughout  the  summer.  X.  arcuata 
and  X.  fusca  disappear  kite  in  June,  and  after  the  beginning  of  July» 
very  few  individuals  of  any  species  are  found.  In  southern  Indiana 
and  further  south,  X.  ephUida,  X.  burmeisteriy  X.  quercus,  X.  gracilis, 
etc.,  are  present  from  June  until  August.  In  Utah,  Idaho  and  Montana, 
X.  dubia  is  most  important,  in  South  Dakota,  X.  vehemens,  in  north- 
eastern Iowa,  south-western  Wisconsin,  and  north-western  Illinois^ 
X.  fusca,  etc. 

The  most  serious  outbreaks*  were  those  of  1912  and  1915.  The 
natural  enemies  appear  to  be  increasing  in  numbers  and  may  in  future 
control  any  serious  outbreak.  The  most  effective  insect  enemies  of 
the  larvae  are  Tiphia  spp.  and  Asilids.  The  Ufe-history  of  two  species 
of  Tiphia  has  been  determined  ;  in  both  cases  it  lasts  one  year ;  the 
eggs  are  deposited  on  the  surface  of  the  host,  the  females  being  partheno- 
ffenetic ;  the  winter  is  passed  in  the  larval  stage  within  the  cocoon. 
Mis  b-cincta  is  an  important  enemy  in  some  districts.  The  life-cycle 
occupies  a  year ;  it  is  not  parthenogenetic,  and  differs  from  Tiphia  in 
that  it  paralyses  the  host  completely  during  the  act  of  oviposition. 
Three  Tachinids  parasitic  on  the  larvae  are  Microphthalma  disjuncta 
in  the  central  States,  M.  pruinosa  in  New  England,  and  PtUodexia 
tibialis  in  Texas.  The  Asilid,  Promachus  vertebrcUus,  has  been  reared 
from  larvae  feeding  on  white  grubs,  and  is  common  in  some  parts  of 
Wisconsin.  P.  JUchii  occurs  in  the  eastern  states  and  both  this  and 
the  preceding  species  have  a  three-year  life-cycle.  Predaceous 
Carabid  beetles  and  their  larvae  are  important  as  a  controlling  factor. 
Other  enemies  of  minor  importance  are  the  Pelecinid,  Pdednus  poly- 
turator,  the  Ichneumon,  Ophion  bifoveolatumy  and  the  Bombyliid  Fly, 
Spamopoliusfidvus.  The  following  Dipterous  parasites  have  been  reared 
from  the  adult : — Pyrgota  undata,P.valida,  Cryptomeigenia  theutis,  Eurixa 
exUe  and  Biomyia  lachnostemae.    Miscellaneous  enemies  include  spiders 
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attacking  the  adult  and  mites,  skunks,  opossums  and  blackbirds,  attack- 
ing the  larva.  Fungus  diseases  due  to  Cordyceps  and  Metarrhizium 
anisopUae,  and  bacterial  diseases  have  not  proved  e£Eective  in  con- 
trolling these  beetles  Two  outbreaks  of  white  grubck  in  Illinois  in 
1912  and  1915  respectively  were  effectively  controlled  in  some  localities 
by  a  protozoan  parasite.  At  Lancaster,  Wisconsin,  a  disease  due  to  a 
Nematode  was  prevalent  in  some  fields  in  1915.  Artificial  methods  of 
control  include  (1)  the  utilisation  of  farm  animals,  such  as  pigs,  chickens 
and  turkeys,  after  ploughing ;  (2)  early  ploughing,  as  soon  as  possible 
after  15th  July,  during  the  year  in  which  the  larvae  are  transforming 
into  pupae ;  (3)  crop  rotation ;  a  rotation  of  oats,  clover  and  com 
has  proved  satisfactory  in  some  districts ;  oviposition  does  not  take 
place  on  clover,  nor  are  small  grain  crops  seriously  injured  by  the  larvae. 
The  crops  should  be  arranged  so  that  timothy  and  small  grain  do  not 
occur  when  beetles  are  abundant,  while  susceptible  crops  should  be 
planted  in  land  which  was  thoroughly  cultivated  during  the  flight  of 
adults.  The  collection  of  adults  by  a  trap  lantern  or  the  spraying  of  trees 
with  arsenicals  woidd  be  effective  if  carried  out  by  entire  communities 
instead  of  by  isolated  individuals. 

BBirTON  (W.  E.).    Further  Motes  on  Diprion  simile,  Hartig.— JI.  Econ. 
EnUm.,  Concord,  ix,  no.  2,  April  1916,  pp.  281-282. 

Lophyrus  pint,  L.  {Diprion  simHey  Hart.)  has  been  recorded  in 
Coimecticut  in  five  widely  separated  locaUties,  two  of  which  adjoin 
New  York  State,  where  this  sawfly  may  soon  be  expected  to  appear. 
Control  measures  include  summer  inspection  for  collecting  larvae, 
spraying  of  infested  trees  with  lead  arsenate,  and  collection  of  cocoons 
in  autumn  and  winter.  During  1915,  two  complete  generations  were 
reared  and  males  of  the  third  generation  emerged  m  late  autumn. 
The  average  duration  of  the  larval  stage  was  30|  days.  The  broods 
showed  considerable  overlapping  and  Were  somewhat  irregular ;  some 
over-wintering  pupae  did  not  produce  adults  until  after  the  first 

feneration  of  larvae  had  matured.  Eggs  failed  to  hatch  on  dry  twigs. 
Infertilised  eggs  produced  normal  larvae  and  pupae.  Newly  hatched 
larvae  were  imable  to  feed  on  Austrian  pine,  but  after  the  first  instar 
were  able  to  complete  development  on  this  tree.  Over-wintering 
cocoons  were  parasitised  by  the  Chalcid,  Pachyneuron  nigrocyaneus, 
Nort.,  to  the  extent  of  31  per  cent.  The  Tachinid,  Eocorista  petiolata, 
Coq.,  the  Ichneiunon,  Hemitdes  utiUs,  Nort.,  and  the  Chalcid,  Ceramby- 
cobius  sp.,  were  also  obtained  from  the  cocoon,  and  Tachinid  eggs 
were  common  on  the  larvae. 

HousER  (J.  S.).    A  New  Method  of  Subterranean  Fumigation.— J2. 
Econ.  EfUom.,  Concord,  ix,  no.  2,  April  1916,  pp.  285-287. 

The  experiments  recorded  in  this  paper  were  carried  out  in  Cuba 
against  the  ant,  AUa  insularis,  which  causes  serious  injury  to  many 
plants,  especially  citrus  trees.  The  leaves  are  carried  by  the  ants  into 
the  galleries  of  the  nest,  where  they  serve  as  media  for  the  growth  of 
the  fungus  gardens,  and  trees  may  be  completely  defoliated  as  the 
result  of  attack.  The  usual  methods  of  control  are  : — (1)  The  digging 
out  and  burning  of  the  nest ;   this  is  expensive  and  only  moderately 
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fiuccessful ;  (2)  fumigation  with  carbon  bisulphide,  the  liquid  being 
poured  into  openings  of  the  nest ;  the  weakness  of  this  method  lies 
in  the  fact  that  the  Uquid  is  quickly  absorbed  by  the  soil  and  the  fumes 
are  hberated  too  slowly  to  be  efficient ;  (3)  fumigation  with  sulphur 
dioxide ;  here  also  some  of  the  fumes  escape  as  soon  as  pressure  is 
released,  since  the  compound  is  Ughter  than  air.  The  method  used 
by  the  author  was  that  of  forcing  vaporised  carbon  bisulphide  into  the 
ant-hill.  A  jet  of  air  was  hberated  at  the  bottom  of  an  enclosed  volume 
of  carbon  bisulphide.  The  mixture  of  air  and  bisulphide  vapour  was 
passed  through  a  tube  out  of  the  generator  and  into  the  galleries  of  the 
nest.  In  laboratory  tests  workers  ceased  movement  in  33  seconds  and 
soldiers  in  a  sU^htly  less  time.  In  the  field,  about  2  htres  of  bisulphide 
were  used  in  a  day.  This  method  appears  to  be  more  rapid,  convenient 
and  to  give  more  lasting  results  than  the  sulphur  dioxide  method.  It 
should  be  tested  in  other  districts  in  which  leaf -cutting  ants  occur  and 
its  efEectiveness  against  other  earth-dweUing  insects  requires  to  be 
investigated. 


Talbert  (T.  J.).  Some  Work  of  the  Extension  Entomologist  In  Kansas 
and  Hissouri. — Jl.  Econ.  ErUom,,  Concord^  ix,  no.  9,  April  1916, 
pp.  287-290. 

The  chief  duty  of  the  extension  entomologist  is  to  acquaint  the 
gardeners  and  farmers  with  facts  concerning  the  habits,  life-histories, 
injuries  and  control  of  insects.  Field  meetings  and  demonstrations 
have  proved  to  be  exceedingly  valuable,  since  the  insects  can  then  be 
studied  under  natural  conditions  upon  their  food-plants.  During 
June  1915,  Mdiana  albilineay  Hb.  (wheat-head  army  worm)  appeared 
in  injurious  numbers  in  central  Kansas.  The  author  visited  infested 
districts  and  was  able  to  describe  the  habits  and  life-history;  he 
suggested  the  use  of  poisoned  bran  mash  as  a  control  measure.  Many 
acres  of  wheat  were  saved  in  this  way.  An  outbreak  of  the  Hessian  fly 
[Mayetiola  destructor]  in  Missouri  during  August  and  September  was 
controlled  by  similar  measures. 


Haseman  (L.).  An  Investigation  of  the  Supposed  Immunity  of  some 
Varieties  of  Wheat  to  the  Attack  of  Hessian  Fly.— JI.  Econ. 
Entom.,  Concord,  ix,  no.  2,  April  1916,  pp.  291-294. 

The  Hessian  fly  [Mayetiola  destructor]  has  been  abundant  in  the 
Mississippi  Valley  during  the  past  few  years  and  has  caused  severe 
losses  every  year  among  wheat  growers.  Preliminary  investigations 
were  carried  out  in  1915  to  determine  whether  the  fly  breeds  more 
abundantly  on  some  varieties  of  wheat  than  on  others,  or  whether 
certain  varieties  are  able  to  resist  attack  better  than  others.  Three 
varieties  of  wheat  were  used,  namely,  Fultz,  Fulcaster,  and  a  sup- 
posed immune  form.  Infested  self-sown  wheat  was  introduced  among 
these.  Examination  a  month  later  showed  the  following  amount  of 
infestation : — ^Fidtz,  2*72  per  cent. ;  Fulcaster,  1*46  per  cent. ;  and 
supposed  immune  form,  1*7  per  cent.  A  second  examination  showed 
that  Fultz  was  again  more  heavily  infested  than  the  other  two  varieties. 
It  therefore  seems  proved  that  some  varieties  are  more  severely 
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attacked  by  the  tty  than  others.  Detennmations  were  made  of  ihe 
ash  content  of  yotmg  and  matnre  straw  to  find  out  whether  it  differed 
in  the  three  varieties  and  whether  it  might  be  a  factor  in  repeDing  the 
fly.  The  ash  content  was  found  to  differ  and  the  extent  of  infestation 
seemed  to  vary  directly  with  it.  The  yield  of  Fulcaster  was  much 
greater  than  tiliat  of  the.  other  two  varieties,  but  part  of  the  extra 
weight  may  have  been  due  to  the  fact  that  it  is  a  bearded  form. 
Investigations  are  being  continued  this  year  on  a  larger  scale,  early 
and  late  sowings  of  several  varieties  having  been  made  to  observe 
the  effect  of  such  sowings  on  the  fly  and  on  the  wheat  itself  as  regards 
winter  injury. 

Habkkd  (R.  W.).  The  Small  Pink  Com  Worm  {Batrachedra 
rileyi,  Wab.)  in  Mississippi. — Jl.  Econ.  Entom,,  Concord,  ix,  no.  2, 
Apnl  1916,  pp.  295-298,  2  figs. 

Batrachedra  rUeyi,  Wals.,  caused  serious  damage  to  maize  over  a 
limited  area  in  central  Mississippi  in  the  autumn  of  1914.  In  1915 
the  damage  was  less  in  the  central  counties,  but  was  found  to  have 
spread  to  other  parts  of  the  State.  In  both  years  larvae  were  found 
in  every  field  examined,  the  number  of  ears  infested  varjdng  from 
10  to  99  per  cent.  Larvae  appeared  to  be  more  numerous  in  maize 
grown  on  hill  lands.  Early  maturing  maize  usually  contained  fewer 
caterpillars  than  late  varieties.  Stored  maize  was  generally  severely 
infested  during  November  and  December,  but  few  kurvae  were  present 
as  late  as  1st  April.  Larvae  were  most  numerous  in  ears  which  had 
been  damaged  by  other  insects  and  in  imperfect  ears,  but  they  also 
occurred  in  those  which  were  otherwise  healthy.  Infestation  was 
greatest  at  the  tips  of  the  ears,  though  other  parts  were  also  affected. 
A  temperature  of  less  than  10^  F.  in  January  1915  caused  a  considerable 
diminution  in  the  number  of  the  caterpillars.  In  feeding,  the  larvae  either 
attacked  grains  which  had  been  partly  devoured  by  other  insects,  or 
tunnelled  through  or  between  fresh  grains.  Sorghimi  and  kafir  com 
were  badly  infested  in  July  and  August  1915. 

Taylob  (J.  E.).  Codperation  In  the  Establishment  of  State  Quarantines. 
Jl  Econ.  Entom.,  Concord,  ix,  no.  2,  April  1916,  pp.  299-303. 

For  the  effective  working  of  State  quarantines  the  closest  co- 
dperation must  be  established  between  affected  States  and  the  effect 
of  such  quarantines  on  well-established  lines  of  commerce  be  considered 
before  they  are  promulgated.  The  establishment  of  arbitrary 
quarantines,  especially  when  they  affect  commerce,  is  Uable  to  lead  to 
retaliatory  measures  being  adopted  by  commercial  interests  and 
increases  the  danger  of  spreading  a  pest.  The  facilities  at  the  disposal 
of  most  State  quarantine  officers  are  inadequate  to  meet  commercial 
interests  affect^  by  quarantine  measures.  It  is  therefore  important 
that  the  various  States  threatened  with  attack  by  insect  pests  or  plant 
diseases  should  act  together  to  prevent  invasion.  The  author  describes 
the  quarantine  measures  established  against  the  State  of  Utah  by 
Arizona,  California,  Idaho,  Montana  and  Oregon,  on  account  of  the 
lucerne  weevil  [Hypera  variabilis].  In  his  opinion  none  of  these 
quarantines  are  justifiable,  nor  is  any  State  gaining  protection  from  the 
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weevil  by  this  means.  The  only  means  of  spreading  the  weevil  is  by 
shipping  lucerne  hay  or  smy  proauct  which  has  been  in  contact  with  it 
between  15th  July  and  the  beginning  of  winter,  though  there  is  no 
record  in  which  such  transportation  of  the  weevil  has  occurred.  Early 
potatoes,  which  may  be  a  source  of  dancer  in  thisreq)ect,  are  so  easily 
handled  that  all  ri^  may  be  eliminated.  The  restrictions  placed  on 
the  export  from  Utah  into  some  or  all  of  the  States  above  mentioned 
of  nursery  stock,  fruit,  vegetables,  lucerne  seed  and  Uve  stock,  are  thus 
unjustifiable  and  have  caused  serious  financial  loss. 

Bbnsel  (G.  E.).  Control  of  the  Variegated  Cutworm  In  Ventura 
County,  California.— JI.  Econ.  Entam.,  Concord,  ix,  no.  2,  April 
1916,  pp.  30a-306,  3  plates. 

Lycojjhotia  (Peridroma)  margaritosa  is  widely  distributed  in  Ventura 
County.  Serious  outbreaks  occurred  in  1913  and  1914,  when  the 
sugar-beet  crop  was  completely  destroyed  in  some  districts.  Feeding 
was  observed  to  take  place  at  night  and  in  the  early  morning  and 
activity  was  greatest  during  cool  and  foggy  weather.  The  natural 
•  enemies  found  were  Calosoma  semUaeve,  Lee,  C.  canceUatum,  Esch., 
and  the  Ichneumonid  parasite,  HenicospUus  purgcUuSy  Say.  Among 
the  artificial  methods  of  control  to  which  resort  was  made,  the  rolling 
of  young  beets  was  successful  in  some  cases.  If  the  plants  were  com- 
pletely destroyed,  it  was  found  best  to  replant  after  three  or  four  weeks. 
A  spray  consisting  of  2  lb.  Paris  green  to  50  U.S.  gals,  water,  with  the 
addition  of  1  lb.  molasses,  was  applied  two  or  three  times  at  intervals 
of  four  dajrs.  The  voracity  of  the  cutworms  diminished  considerably 
after  the  second  application.  The  cost  was  about  is.  per  acre  for  each 
spray.  The  apphcation  of  dry  Paris  green  by  means  of  a  special 
arrangement  on  an  ordinary  horse  cultivator  was  tested.  By  this 
method  the  poison  was  somewhat  unevenly  distributed,  but  the  extra 
cultivation  stimulated  the  plants  to  more  rapid  growth.  The  spray 
was  given  in  early  morning.  Cattle  were  fed  with  the  tops  of  sprayed 
beets  during  the  summer  without  injurious  efEects  being  observed. 
The  author  recommends  that  ditches,  about  1^  feet  deep,  be  dug 
roimd  adjoining  fields,  since  under  certain  conditions  the  cutworms 
may  acqiiire  the  marching  habit.  Adults  were  trapped  by  means  of 
arc  lamps  of  3,000  candle  power,  at  an  approximate  cost  of  Is.  Sd.  a 
night.  The  lamps  were  placed  in  shallow  pans  about  4  feet  in  diameter 
set  on  a  platform  6  feet  above  the  ground.  The  pans  contained  water 
covered  with  oil.  About  1,000  moths  were  captured  in  each  pan  on 
warm,  dark  and  still  nights,  22  per  cent,  being  gravid  females.  This 
method  of  control  caused  a  marked  diminution  in  the  nimibers  in  the 
affected  districts. 


Back  (E.  A.)  &  Pemberton  (C.  E.).  Parasitism  among  the  Larvae  of 
the  Mediterranean  Fruit-Fly  {C.  capiUita)  in  Hawaii  during  1915. — 
Jl.  Econ.  Entom.,  Concord,  ix,  no.  2,  April  1916,  pp.  306-311, 
3  tables. 

The  observations  described  in  this  paper  form  a  continuation  of  the 
work  carried  out  in  1914  in  connection  with  the  percentage  of  para- 
sitism among  the  larvae  of  CeratUis  capUata.    [See  this  Remew,  Set.  A, 
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iii,  p.  412.]  Specimens  of  Opius  humilis  and  Diachtuifna  tryani  were 
liberated  in  the  Eona  coffee  district  on  13th  June  1913  ;  the  former 
species  was  liberated  in  Honolulu  in  December  1913  and  the  latter 
early  in  1916.  Tetr<istichu8  giffardi  was  hberated  between  27th 
October  and  21st  December  1914  on  the  Island  of  Oahu  and  in  the 
Eona  and  Hilo  districts  of  Hawaii,  and  a  few  specimens  of  D.fuUawayi 
on  Oahu  and  in  the  Eona  district.  Further  Uberations  of  the  last- 
named  species  were  made  in  1915.  The  percentages  of  parasitism  of 
D.  fvJlawayi  and  T.  giffardi  recorded  represent  the  establishment  and 
control  exerted  by  these  parasites  during  the  first  year  after  their 
liberation  in  Honolulu  and  the  Kona  district ;  those  of  0.  humUis  and 
D.  tryoni  represent  the  control  exerted  by  these  two  parasites  during 
their  second  year  after  estabUshment  in  the  Kona  district,  but  in 
Honolulu  during  the  second  year  of  0.  humUis  and  the  first  year  of 
D.  tryoni.  In  the  Kona  district,  no  specimens  of  T.  giffardi  were 
reared  from  larvae  of  0.  cafilata  developing  in  coffee  berries,  although 
large  numbers  of  the  parasite  were  liberated.  One  specimen  of 
D.  fvUawayi  was  bred  horn  larvae  collected  in  coffee  in  January. 
A  sradual  change  was  observed  in  the  ratio  of  control  exercised  by 
0.  humUis  and  V,  tryoni  in  the  coffee  section  during  March,  June  and 
September.  D.  tryoni  increased  in  effectiveness,  but  at  the  expense 
of  0.  humUis.  The  percentages  of  parasitism  among  larvae  developing 
in  kamani  nuts  in  Honolulu  showed  fewer  negative  results  than  those 
recorded  in  1914.  D.  fuUatoayi  appeared  to  be  very  efficient  in 
parasitising  larvae  in  coffee  and  may  become  of  more  value  than 
0.  humUis.  T.  giffardi  may  prove  valuable  in  supplementing  the 
work  of  0.  humUis i  D.  tryoni  and  D./uHatoayi^  which  species  are  most 
active  in  attacking  mature  larvae  while  the  host  fruits  are  still  attached 
to  the  trees.  They  have  not  been  observed  to  oviposit  in  larvae 
within  fallen  fruit,  while  T.  giffardi  has  been  taken  in  channels  of  fruit- 
fly  larvae  in  decayed  kamani  nuts.  Laboratory  observations  have 
also  shown  that  the  female  of  T.  giffardi  will  enter  kamani  nuts  through 
breaks  in  the  pulp  and  attack  the  larvae  within.  During  the  warmer 
seasons,  when  larval  development  and  emergence  is  rapid,  the  heaviest 
parasitism  has  been  f  oimd  among  larvae  emergm^  during  the  first  day 
or  two  after  the  fruit  has  been  gathered.  T.  giffardi  will  probably  be 
able  to  parasitise,  as  they  become  mature,  those  larvae  which  were 
either  unhatched  or  very  yoimg  when  the  host  fruit  fell  from  the  tree. 
The  data  for  1914  and  1915  show  that  the  four  parasites  have  become 
successfully  established  and  promise  to  be  an  important  factor  in  the 
control  of  C.  capUata, 

OocKERELL  (T.  D.  A.).  Some  Grass-Feeding  Healy-Bugs  (Cocoidae). — 
Jl  Econ.  Eniom.,  Concord,  ix.  no.  2,  April  1916,  pp.  312-313. 

Pseudococcus  timberlakei,  sp.  n.,  was  collected  from  salt  marsh  grass 
at  MiUbrae,  California,  on  14th  October  1915.  Immature  specimens 
and  females  with  egg-masses  occurred  on  the  leaf-blades  or  in  the  leaf- 
axils.  P.  neomexicanus,  var.  utahensis,  var.  n.,  was  obtained  from 
Elymus  in  Salt  Lake  City  in  August,  September  and  November.  The 
specimens  were  concealed  between  the  sheaths  and  the  stem. 
P.  neomexicanuSy  common  in  northern  New  Mexico,  Uves  on  the  roots 
of  grass  and  is  attended  by  a  species  of  Lasius. 
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Chittenden  (F.  R).  The  Pink  Corn-Worm :  an  Insect  destrnotlve  to 
Corn  in  the  Crib.— IT.  iS.  Dept.  Agric,,  Washington,  B.C.,  Bull, 
no.  363»  8th  May  1916,  20  pp.,  7  figs.,  4  plates. 

BcUrachedra  rUeyi,  Wals.  (pink  corn-worm)  is  most  abimdant  in 
Mississippi  but  also  inhabits  the  States  bordering  the  Gulf  of  Mexico, 
Arkansas,  Tennessee,  South  Carolina  and  Georgia.  It  has  also  been 
recorded  in  Hawaii.  The  first  reports  of  serious  injury  were  made  in 
Mississippi  in  1914,  when  maize  was  severely  attacked.  This  moth 
appears  to  be  confined  to  maize  and  sorghum  among  cereals ;  cotton 
bolls  that  are  more  or  less  open  may  be  slightly  damaged,  smd  in 
Hawaii  it  has  been  recorded  on  lantana,  palm,  Pandarn^,  banana,  etc. 
On  maize,  the  worm  attacks  the  kernel,  the  husk  and  the  cob.  Injury 
begins  in  the  field  and  continues  after  the  maize  has  been  stored. 
When  the  stored  product  is  husked,  infested  ears  show  accmnulations 
of  webbing  and  excreted  matter.  The  eggs  are  deposited  in  the  field 
in  ears  which  are  more  or  less  open  at  the  tips  owiM  to  previous  injury  by 
Chloridea  (Hdioihis)  cbsoleta  (corn-ear  worm).  Larvae  hatchii^  from 
the  eggs  penetrate  the  seeds  at  the  point  of  attachment,  destroy  the 
embryo,  and  emerge  through  the  exposed  portion  of  the  seed.  This 
species  usually  follows  the  attack  of  C  ohsoleta,  F.  The  following  have 
been  found  associated  with  B.  rileyi : — Calandra  oruza,  L.  (rice  weevil), 
SUotroga  cerealdUiy  Zell.  (Angoumois  grain  moth),  Uathartus  gemeUaiuB^ 
Duv.  (square-necked  grain  beetle),  Contarinia  sorghicola,  Coq.  (sorghum 
midge),  the  Arctiid  moth,  Celama  (Nigetia)  sorghieUa,  Riley,  Cathartus 
€dvena,  Walt,  (foreign  grain  beetle),  AraecxrusftisdculatuSy  de  G.  (coffee- 
bean  weevil),  and  the  OrtaUd  fly,  Etixesta  anonae,  F. 

The  natural  enemies  of  B.  riUyi  are  probably  predaceous  nocturnal 
birds  and  bats  and  an  Ichneumon,  Pimpla  sp.,  was  bred  from  larvae 
in  cotton  bolls  in  Texas.  As  a  preventive  of  injury,  maize  should  not 
be  left  in  the  field  longer  than  is  necessary  for  diying  it ;  the  husks 
should  then  be  removed  as  soon  as  possible,  inf estea  ears  destroyed  or 
fed  to  swine  or  poultry  and  the  remainder  fumigated  with  carbon 
bisTilphide  (2  or  3  lb.  per  1,000  cubic  feet  of  space).  Bins  should  be 
fumigated  before  being  filled  with  new  material.  Cooperation  among 
growers  should  be  secured  so  that  future  losses  may  be  prevented. 


Sacharov  (N.).     HapaApMHOBasi  njim  noMMAopHaii  coBica  n  Mtpu 

6opb6bl  Cb  HeiO.     [Laphygma  (Caradrtna)  exigua,  Hb.,  and  its 
control.]—  «  CeilbCKO-XoSSliiCTBeHHblii  BtCTHMITb  K)ro-BocTOKa.» 

[The  Agricultural  Herald  of  the  South-East],  Saratov,  no.  3, 14th 
February  1916,  pp.  5-9,  4  figs.    [Received  9th  May  1916.] 

The  Noctuid,  Laphygma  (Caradrtna)  exigua,  Hb.,  occurs  in  southern 
Euro^,  England,  the  western  and  south-eastern  governments  of  Russia, 
America,  E^rpt,  the  Sudan,  India,  Asia  Minor,  oyria,  Armenia,  Japan, 
China  and  the  Canary  Islands.  In  southern  Europe,  the  caterpillars 
injure  maize  and  potatoes ;  in  America,  cotton,  maize  and  beet ;  in 
I^ypt,  cotton,  lucerne,  maize  and  sugar-cane  ;  in  the  Sudan,  lucerne ; 
ana  in  India,  lentils,  cabbages  and  indigo.  In  Russia,  it  has  been 
reported  to  attack  onions,  and  in  Turkestan  lucerne,  cotton  and  sugar- 
b^t.  In  Astrachan,  it  is  a  very  serious  pest  of  market  gardens, 
injuring  tomatoes,  capsicum,  onions,  egg-plants,  peas,  salad,beet,  summex 
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cabbage^  potatoes  and  seedling  wheat,  and  also  feeds  on  some  wild 
plants.  The  last  occasion  when  a  serious  outbreak  of  this  pest  occurred 
in  Astrachan  was  in  1911,  when  great  damage  was  done  to  capsicum  and 
tomatoes ;  of  late  years  it  has  again  increased  and  an  outbreak  may 
be  expected  in  the  near  future.  Owing  to  the  great  local  importance 
of  these  two  crops,  a  special  study  has  been  made  of  this  pest  in  relation 
to  them.  Although  the  life-cycle  from  egg  to  imago  lasts  only  37-42 
days,  only  three  generations  occur  in  Astrachan.  The  first  or  spring 
generation  lasts  till  the  end  of  Jime,  the  second  till  the  middle  of 
August,  and  the  third  during  August  and  September.  Only  the  first 
two  generations  are  of  importance  in  the  local  market-gardens,  the 
harvest  being  practically  over  by  August.  Hibernation  probably 
takes  place  only  in  the  pupal  stage  and  adidts  present  in  the  autumn 
do  not  survive  the  winter.  The  eggs  are  laid  in  heaps  on  the  foliage 
but  not  on  the  fruit.  They  hatch  in  five  or  six  days  and  the  larval 
stage  lasts  20-22  days,  pupation  taking  place  in  the  soil  and  the  adult 
emerging  in  12-14  days.  Two  Hymenopterous  parasites  of  this  moth 
were  found,  but  not  identified ;  one  of  these  also  attacks  the  cater- 
pillars of  Barathra  (Mamestra)  brassicae,  L.  Caterpillars  of  other 
Noctuids  observed  on  tomatoes  and  capsicum  included  those  of  Euxoa 
segetum,  Schiff.,  Polia  {Mamestra)  cleraceay  L.,  Scotogramma  (Jf.) 
trifoliiy  Rott.,  and  Agrotis  c-nigrum,  L. 

Any  arsenical  insecticide  can  be  used  effectively  against  the  young 
caterpillars,  whilst  they  are  feeding  on  leaves  and  good  results  were 
obtained  with  Paris  green  (^  lb.  of  green,  1  lb.  of  Ume  in  40  gallons  of 
water).  The  first  spraying  must  be  done  8-12  days  after  the  planting 
of  tomatoes  and  capsicum  ;  the  second  about  a  month  afterwards ; 
the  third  in  August.  The  control  of  fungus  diseases  attacking  tomatoes 
may  be  effected  at  the  same  time  by  spraying  with  a  mixture  con- 
sisting of  copper  sulphate,  4  lb. ;  Ume,  3  lb. ;  Paris  green,  J  lb.  in 
about  40-45  gallons  of  water. 


«  Tpyflbi  coBtiuaHiii  no  BpeAMTe/ismii    mieeepa    cpeflHe-pyccicaro 

paiOHa.)»  [Proceedings  of  the  Conference  on  pests  of  clover  in  Central 

i2uma.]— Ty/ibCKaii   ryfiepHCKan    SeiiCKaii  Ynpaea.    3htoiio- 

JlorMHeCKan  CraHl^ill.  [The  Uprava  (Executive)  of  the  Zemstvo 
of  the  govt,  of  Tula.  The  Entomological  Station],  Tula,  1916, 
248  pp. 

This  conference,  convened  by  the  Zemstvo  of  the  government  of 
Tula,  and  took  place  in  April  1915  was  attended  by  a  number  of 
the  heads  of  Entomological  Stations,  representatives  of  the  Ministry 
of  Agriculture,  etc.  Clover  is  the  principal  forage  crop  in  Russia  and 
according  to  the  last  available  figures,  which  are  those  for  1911,  some 
4,300,000  acres  of  this  class  of  crop  were  cultivated  in  European 
Russia,  of  which  a  little  over  62*5  per  cent,  were  imder  clover.  Since 
then,  these  figures  must  have  been  largely  exceeded,  as  in  Central 
Russia  the  cultivation  of  clover  increases  yearly. 
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After  some  papers  on  the  fungus  and  bacterial  disease  of  clover, 
the  following  on  the  insect  pests  of  this  crop  were  read  and  discussed 
at  the  conference : — 

SopoTZEo  (A.  A.).    BpeflMTe/iM  Kneeepa  bii  Ty/ibCKoR  ryfiepHiN  bii 

1910-14  r.r.  [Pests  of  clover  in  the  govt,  of  Tula  during  1910-14.] 

— «  TpyflBi  coBtiuaHiii  no  epeAHTejismii  Kneeepa  cpeflHe-pyccicaro 

paiOHa.^  [ProceedifMfs  of  the  Conference  on  pests  of  clover  in 
Central  Russia.]  Published  by  the  Entomological  Station  of  the 
Zemstvo  of  the  govt,  of  Tula,  Tula,  1916,  pp.  115-145. 

The  most  serious  pests  of  clover  are  those  which  attack  the  seeds. 
During  1910-1913,  species  of  Apion  were  principally  responsible  for 
the  bad  harvest.    This  paper  details  the  author's  observations  as  to 
these  pests  since  1911,  including  matter  already  contained  in  previous 
reports  [see  this  Review,  Series  A,  i,  p.  483,  A,  iii,  p.  634  and  A,  iv, 
p.  167].  These  weevils,  which  winter  as  adults,  feed  during  the  whole  of 
their  life  on  leaves  of  clover,  though  the  direct  damage  done  to  the 
foliage  in  this  way  is  not  great.    The  life-history  of  Apion  is  closely 
adapted  to  the  peculiarities  of  the  growth  of  clover,  which  is  con- 
tinually forming  new  heads  throughout  the  whole  summer,  and  therefore 
oviposition  can  proceed  continuously,  but  as  at  any  given  moment  there 
is  only  a  limited  number  of  heads  suitable  for  oviposition,  each  female 
lays  only  one  egg  at  a  time.    Amongst  the  rem^es  suggested  is  the 
cutting  of  clover  in  the  middle  of  June.    This  crop  shouM  be  kept  for 
seed,  and  not  the  second  or  aftermath  as  stated  in  a  former  paper  [see 
this  Review,  Ser.  A,  i,  p.  483].    Other  remedies  include  the  destruction 
of  the  larvae  and  pupae  by  stacking  the  clover  hay  before  it  is  dry  and 
thus  causing  heating,  and  the  disinfection  of  the  hi^  in  pits  with  carbon 
bisulphide,  as  recommended  by  Portchinsky.    ISlo  remedy,  however, 
will  give  complete  results,  unless  accompanied  by  the  control  of  the 
insects  on  wild  clover,  which  must  be  repeatedly  mown  while  in  flower 
and  the  cut  material  destroyed,  or  sprayed  with  Paris  green.    Other 
pests  of  clover  include  a  species  of  Hypera  {Phytonomus),  the  larvae  of 
which  Uve  inside  the  clover  heads,  injuring  the  ovaries  and  devouring 
the  flowers.    The  adults  appear  somewhat  later  than  those  of  Apion 
and  feed  on  the  leaves  in  which  they  eat  larger  holes.    The  larvae 
pupate  in  the  corolla,  the  pupal  stage  lasting  seven  days.    A  com- 
parative table  showing  the  degree  of  infestation  of  clover  by  Hypera 
and  Apion  is  given,  showing  that  the  latter  is  much  more  prevalent. 
The  caterpillars  of  Cydia  {Laspeyresia)  compositeUa,  L.,  were  also  foimd 
on  clover  heads,  mining  the  base  of  the  flowers ;   in  1912  they  were 
more  numerous  in  the  second  half  of  the  summer.    The  insect  winters 
in  the  pupal  stage  and  there  are  two  generations,  the  adults  being  on 
the  wing  in  May  and  again  in  July.    The  larvae  of  Perrisia  (Ceddomyia) 
trifdiiy  L.,  are  also  sometimes  foimd  in  the  heads  of  clover,  but  in  small 
nimibers ;   two  generations  occur,  the  flies  being  on  the  wing  after 
the  end  of  May  and  again  after  the  middle  of  July ;   the  nature  of  the 
damage    done    by    this  pest  is  uncertain.     Sitones    lineatus,    L., 
S.flavescens,  Marsh.,  S.  puncticoUis,  Steph.,  S,  hispidulus,  F.,  S.  crinitus, 
01.,  and  aUied  species,  though  mostly  found  on  vetches,  also  injure 
clover.    The  caterpillars  of  Pdia  {Mamestra)  pisi,  L.,  were  found  in 
1912  in  great  numbers  on  one  estate  injuring  leaves  of  clover ;   about 
90  per  cent,  of  them  perished  in  August  from  flacherie.    Larvae  of 
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Tipula  Jlavdlineata,  Mg.,  attacked  clover  iqil911  and  1912  in  several 
lo^dities.  Adults  and  larvae  of  Agriotes  lineatus,  L.,  A.  gputatoTy  L., 
and  A.  obscumSy  L.,  were  constantly  found  in  the  soil  of  clover  fields* 
It  has  not  yet  been  ascertained  how  far  they  are  injurious  to  this  crop. 

Shtcherbakov  (Th.  S.).    nepcneKTNBU  NsyMeHia  KJieBepa  cb  tohkn 

sptHifl  0nblTH0-8HT0ll0/l0rNSeciC0i|.  [The  possible  results  of  the 
studies  of  clover  from  an  experimental-entomological  point  of 

view.}— «TpyAU  coBtiuaHiii  no  BpeflMTeiisirb  mieeepa  cpeflHe- 

pycCKaro  paiOHa.»  [Proceedings  of  the  Conference  on  pests  of 
clover  in  Central  Rtusia.]  Published  by  the  Entcmiological  Station 
of  the  Zemstvo  of  the  govt,  of  Tula,  Ttda,  1916,  pp.  154-181. 
[See  this  Review,  ser.  A,  iv,  p.  142.] 

The  above  two  papers  provoked  a  great  deal  of  discussion.  The  views 
expressed  were  mially  embodied  in  the  resolution  adopted  by  the 
conference,  which  states  that  amongst  the  factors  responsible  for  the 
decline  in  the  cultivation  of  clover,  a  prominent  place  must  be  assigned 
to  insect  and  fungus  pests,  and  that  the  necessary  further  researches 
must  proceed  by  way  of  the  biological-ecological  and  agricultural- 
statistical  methods.  The  first  of  these  is  defined,  as  consisting  not 
only  of  the  study  of  the  life-history  of  the  pests  in  connection  with 
various  external  influences,  but  also  of  the  study  of  the  physiological 
processes  of  the  insect  organism,  particularly  those  connected  with 
stages  in  its  life-history  against  which  the  various  methods  of  control 
are  directed.  The  second  method  must  be  based  on  comparative  data 
for  several  years  and  be  apphed  according  to  the  recognised  rules  of 
the  science  of  agriculturfd  statistics.  Special  attention  should  be 
paid  to  those  varieties  of  clover  which  appear  to  be  insect-and  fungus- 
proof.  E.  M.  Vassiliev  emphasised  the  necessity  of  paying  more 
attention  to  the  insects  winch  attack  the  roots  of  clover,  amongst 
which  he  instanced  the  larvae  of  Ottorrhynchus  liffusticiy  L. 

GoBiAiNov  (A.  A.).  0  BpeflHTejiflx-b  luieBepa  rb  PnsaHCKoii  rySepHin. 

[On  pests  of  clover  in  the  govt,  of  Riazan.] — 4(TpyAbl  CObV 

utaHifl  no   BpeAMTe/inrb   KJieBepa   cpeflHe-pyccicaro  paioHa.» 

[Proceedit^s  of  the  Conference  on  pests  of  clover  in  Central  Russia.} 
PubUshed  by  the  Entomological  Station  of  the  Zemstvo  of  the 
govt,  of  Tula,  Tula,  1916,  pp.  146-150. 

Pests  of  clover  in  Biazan  include : — Apion  iipricans  and  A.  aestivum 
{trifolii),  which  are  very  prevalent.  In  many  cases  Chalcids  were 
reared  from  the  clover  heads.  BruchopJiagus  gibbus,  Sitones  sp., 
Scotogramma  {Mamestra)  trifoHi,  and  Polui  suasa  {M.  dissimUis)  were 
also  present. 

HizEBovA  (F.  v.).    BpeANTenN  Kneaepa  rb  OpjioBONoil  ry6epHiii  rb 

1913-14  r.r.  [Pests  of  clover  in  the  govt,  of  Orel  according  to 
observations  in  1913-14.]— «  TpyAU  OOBtll(aHifl  no  BpeArrauiVb 
KneBepa  cpeflHe-pyccicaro  paioiia.»  [Proceedings  of  the  Cofrfermue 
on  pests  of  dowr  in  Cenirai  Russia.]  Published  by  the  Entomo- 
logical Station  of  the  Zemstvo  of  the  govt,  of  Tida,  Tula,  1916, 
pp.  161-153. 

The  following  pests  of  clover  are  given  in  this  paper : — Apion 
aestivum^  (jerm.,  A.  apricanSy  Herbst,  A.  flavipes,  Tajk.,  Brudiophagus 
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gibbu8,  Boh.,  Tetranychus  Idariua^  L.,  SiUmes  linealus^  L.,  S.  puncticcUis^ 
Steph.,  Hypera  (PhyUmomus)  mdes^  F.,  and  another  unidentified 
species.,  HaUioa  beetles,  Agriotes,  Athous,  Cecidomyia,  Agromyza, 
Vydia  compositeUay  F.,  Scotogramma  (Mamestra)  trifoUi^  Rott.,  Polia 
{Mamestra)  pisi^  L.,  Euxoa  (Agrotia)  seg^um,  SchifE.,  Phytametra 
(Pliisia)  gamma,  L.,  thrips  ejxd  Aphids. 


TopoRKov  (S.  6.)-    Hy/ibTypHbie  MeTOflbi  6opb6bi  cb  KneeepHbHHi 

AO/irOHOCMKOM'b.   [Methods  of  cultivation  as  remedies  against  the 

clover- weevil].— « TpyAbi  coBtiuaHifl  no  BpeANTensmii  mieeepa 

cpeflHe-pyCCIcaro  paiOHa.»  [Proceedings  of  the  Conference  on  pests 
of  clover  in  Central  Russia.]  Published  by  the  Entomological 
Station  of  the  Zemstvo  of  the  govt,  of  Tula,  Tula,  1916, 
pp.  182-186. 

In  the  system  of  crop  rotation  prevaiUng  in  the  government  of  Tula, 
clover  usually  occupies  a  given  field  for  two  years ;  one  part  of  the 
crop  being  used  for  hay  and  the  other  for  seed.  The  fields  are  only 
harrowed  in  the  spring  and  afterwards  remain  without  further  culti- 
vation. Favourable  conditions  are  thus  created  for  the  hibernation 
of  beetles.  The  mixed  cultivation  of  clover  for  hay  and  seed  allows  the 
insects,  after  the  removal  of  the  hay  harvest,  to  concentrate  and  breed 
on  the  remaining  plants.  Clover  for  hay  should  therefore  be  kept 
separate  from  seed-clover,  the  fields  of  the  latter  being  as  far  as  possible 
away  from  the  former ;  fields  of  seed-clover  should  be  deeply  har- 
rowed in  autumn,  after  the  harvest.  Protective  strips  of  unmown 
clover  should  be  left  round  the  hay-clover  fields,  on  which  the  insects 
may  oviposit  and  which  can  be  afterwards  cut  for  forage. 


SopoTZKo  (A.  A.).  OcHOsaHifl  no/ioweHifl  oG-beflMHeHiii  aHTOMo/iorN- 
secKMXii  yMpeNCAeHiii  Ty/ibCKoii,  Op/ioBCKOii,  HanyNCCNoii  m  PiisaH- 
CNOii  ry6.  bii  fltiit  NayMeHin  epeflNTe/ieii  Kneeepa  m  Mtp-b  6opb6u 

Cb  HNMN.  [Principles  for  the  coordination  of  the  work  of  the 
Entomological  organizations  of  the  govts,  of  Tula,  Orel,  Kaluga 
and  Biazan  for  the  purpose  of  studying  the  pests  of  clover  and 

their  control.]— ^Tpyflbi  ooBtuiaHm  no  BpeANTeiumii  Kneeepa 

cpeAHe-pyCCKaro  paiOHa.)»  [Proceedings,  of  the  Conference  on 
vests  of  dover  in  Central  Ritssia.]  Published  by  the  Entomo- 
logical Station  of  the  Zemstvo  of  the  govt,  of  Tula,  Tula,  1916» 
pp.  187-191. 

In  view  of  the  similarity  of  the  conditions  obtaining  in  the  four 
governments  mentioned  the  author  recommends  the  co-ordination  of 
the  control  of  pests  in  them.  To  effect  this,  three  or  four  observaticm 
posts  should  be  established  in  each  of  the  four  governments,  the  work 
of  which  should  proceed  on  identical  lines,  so  that  comparable  results 
may  be  obtained ;  yearly  conferences  of  the  entomologists  concerned 
should  be  held  and  a  periodical  publication  on  the  pests  of  the  whole 
region  issued.  The  conference  apjHroved  of  these  suggestions  and  it 
was  also  resolved  to  apply  to  the  Department  of  Agricmture  for  a  grant 
of  £60  for  the  pubUcation  in  question.  In  this  connection  the  following 
paper  was  discuased. 
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SopoTZKo  (A.  A.),    ripoeicrb  nporpamibi  pa6orb  npaicTMKaHTa  Ha 
onbrrHOMii  no/it  no  c6opy  MaTepiana  no  KneeepHbuni  Bpeflirre- 

Jimi'b.  [An  outline  programme  of  work  for  assistants  engaged  in 
collecting  material  on  pests  of  clover  in  the  experimental  fields.] 

—  «  Tpyflbi  coBtiiiaHiii  no  BpeAMTemmii  Kneepa  cpeflHe-pyccicaro 

pai0Ha.)»  [Proceedings  on  the  Conference  on  pests  of  dover  in 
Central  Russia.]  Published  by  the  Entomological  Station  of  the 
Zemstvo  of  the  govt,  of  Tula,  Tida,  1916,  pp.  206-211. 

In  order  that  the  assistants  in  charge  of  the  above-mentioned  obser- 
vation-points should  as  far  as  possible  work  on  identical  lines,  the 
observance  of  the  following  rules  is  suggested : — 1.  Sweeping  clover 
crops  with  entomological  nets  must  be  done  everywhere  the  same 
number  of  times  and  at  the  same  hours  each  day ;  the  temperature 
of  the  air  must  be  taken  before  and  after  the  sweeping  and  the  data 
obtained  must  be  classified  in  a  similar  way.  2.  In  taking  samples  for 
analysis,  the  field  should  be  crossed  on  a  diagonal,  sample  stems 
being   taken  alternately  from   right  and  left,  at  given   intervals. 

3.  Analysis  of  the  clover  should  include  a  description  of  the  growth 
of  the  plants,  the  presence    of    fungus  diseases,  insect  pests,  etc. 

4.  Collection  of  weeds.  5.  Catching  of  Noctuid  moths  in  molasses 
and  inspecting  the  traps  each  morning.  6.  Catching  honey  bees  and 
humble  bees. 

Adrianov  (A.  P.).    We/iaTBiibHbisi  pa6oTbi  no  HayMOHiio  npoeo/iOH- 

HUXIb  sepeeii  M  Mtp-b  6opb6bl  Cb  HMMM.  [Desirable  work  on  tbe 
study  of  wire-worms  and  their  control.] — ^Tpyflbl  COB'bluaHill 

no  BpeflMTeiismii  Kneeepa  cpeflHe-pyccKaro  paioHa.»   [Proceedings 

of  the  Conference  on  pests  oj  clover  in  Central  Russia.]  Published 
by  the  Entomological  Station  of  the  Zemstvo  of  the  govt,  of 
Tula,  Tula,  1916,  pp.  192-205. 

This  paper  is  a  revision  of  the  work  done  on  Elaterid  larvae  in  Russia 
[see  also  this  Review,  A,  i,  pp.  216,  485,  ii,  pp.  265,  372,  466,  iii,  p.  309 
and  iv,  p.  162].  Biological  questions  which  are  not  yet  completely 
cleared  up,  include  the  food  of  the  imago,  the  exact  time  of  the  pairing 
and  oviposition,  the  interval  between  these  two  processes,  the  number 
of  eggs  laid  at  a  time  and  in  the  aggregate,  the  duration  of  the  egg- 
stage,  the  food  of  the  young  larvae,  the  number  of  moults,  the  duration 
of  the  larval  stage,  the  identification  of  the  larvae.  As  regards 
remedies,  rolling  cannot  be  expected  to  result  in  the  destruction  of  the 
larvae,  which  are  able  to  live  in  very  hard  and  dry  soil  and  to  withstand 
starvation  for  a  considerable  time,  but  it  is  an  open  question  whether 
this  remedy  does  not  create  conditions  in  the  soil  rendering  it  impossible 
for  the  larvae  to  attack  plants.  Carbon  bisidphide  injections  may 
prove  too  expensive,  but  further  eicperiments  are  required  in  this 
respect,  as  well  as  in  the  use  of  poisoned  baits,  which  involves  much 
labour.  Mineral  manures  have  not  proved  effective  up  to  the  present. 
During  the  discussion  on  this  paper,  E.  M.  Vassiliev  stated  that 
Elatend  larvae  begin  to  do  damage  earlier  than  is  usually  supposed 
and  those  of  Agriotes  Ivneatus  attack  the  swollen  seeds  of  maize  in  a 
very  young  stage.  The  oviposition  x>6riod  extends  from  early  spring 
till  June  or  July.  In  the  opinion  of  A.  Sopotzko  the  egg  is  the  stage 
which  is  most  easy  to  attack.    E.  M.  Vai^iUev  stated  that  the  egga 
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are  laid  in  fields  covered  with  weeds  and  that  by  breaking  up  the  soil 
their  development  may  be  checked.  On  one  estate,  instead  of  using 
poisoned  potato-baits,  potatoes  were  planted  and  the  harvesting  of 
these  cleared  the  field  of  the  larvae.  N.  M.  Kulagin  reported  that, 
according  to  experiments  carried  out  in  the  (Jovemment  of  Moscow  by 
A.  F.  Baranov,  the  larvae  perished  quickly  in  dry  basic  slag,  but 
survived  for  a  long  time  if  it  was  wet.  Several  speakers  suggested 
the  appUcation  of  scientific  methods  of  field  cultivation,  including 
proper  rotation  of  crops,  as  adopted  in  Canada,  and  this  view  was 
accepted  by  the  Conference,  which  also  agreed  with  the  author's  con- 
clusions as  to  the  desirabiUty  of  further  investigations  on  this  pest. 


TcHiKov  (P.  v.).    HpaTKoe  pyKOBOflCTBo  no  Ky/ibrypt  Ta6aKa  npNMt- 

HMTB/lbHO  fvm  CyxyMCKaro  Oicpyra.  [A  short  guide  to  the  cxiltiva- 
tion  of  tobacco  in  the  district  of  Suchum.] —  «  MSBtCTill  CyxyM- 

CKoR   CaAOBoii  n  Ce/ibOKOXoaniiCTBeHHOii  OnuTHOii   CraHi^iN.^ 

[Bulletins  of  the  Suchum  Horticultural  and  Agricultural  Experi- 
merU  Station],  Suchum,  no.  20,  1915,  16  pp.  [Received 
10th  May  1916.] 

The  insect  pests  of  tobacco  recorded  in  the  district  of  Suchiun 
include  GryUoUdpa,  which  injures  the  roots  and  can  be  controlled  by 
means  of  poisoned  maize  baits  (1  lb.  of  arsenic  and  6  lb.  of  maize). 
The  tobacco  thrips,  of  which  there  are  three  generations  during  the 
summer  and  which  is  particularly  abundant  during  droughts,  should 
be  controlled  with  sprays  of  tobacco  extract.  The  caterpillars  of 
Euxoa  segetum  also  attack  tobacco,  injuring  young  roots  and  stems ; 
early  ploughing,  destruction  of  weeds  and  handpicking  are  the  remedies 
suggested. 

Umkov  (A.).    BparN  oenbcicaro  xoaniiCTBa  m-h  Mipa  HactKOMuxii. 

[Insect-enemies  of  agrkulture.]— «Haiiie  X03lliiCTB0.»  [Our 
Husbandry],  Elelz  (govt,  of  Orel),  no.  5-6,  13th  April  1916, 
pp.  15-20. 

This  article,  evidently  the  first  of  a  series,  gives  a  short  and  popular 
account  of  the  biology  of  wire-worms,  with  particular  reference  to 
Agriotes  lineati^,  L.,  and  Athous  niger,  L.  The  author  deals  with  the 
subject  much  on  the  same  lines  as  in  a  previous  paper  [see  this  Review, 
Series  A,  ii,  p.  263]. 

Anutohin  (A.).  Typei(Kiii  CKOCapb.  [Otiorrhynchus  turca,  Bohem.] 
—  «CaAOBOA'b.»  [The  Horticulturist],  Rostov-orirDon,  no.  4, 
April  1916,  pp.  201-202. 

Otiorrhynchus  turca.  Boh.,  is  a  serious  pest  of  the  vine,  devouring 
the  buds  in  spring  and  later  the  leaves,  while  the  larvae  injure  the  roots. 
No  males  have  yet  been  found,  the  females  ovipositing  partheno- 
genetically.  The  eggs  are  laid  in  the  soil,  where  the  larvae  Uve  and 
pupate.  Beetles  emerging  from  the  pupae  are  able  to  oviposit  the 
same  summer ;  some  of  the  eggs  winter,  others  give  rise  to  larvae  of 
which  some  also  remain  over  the  winter,  pupating  next  spring ;  some 
of  the  weevils  also  hibernate.    Thus  all  stages  of  this  pest  may  be  found 
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at  almost  any  time  throughout  the  year.  The  usual  remedies  consist 
of  smearing  the  buds  with  a  mixture  of  Hme  and  clay  in  soapy  water, 
the  destruction  of  the  beetles  by  means  of  bait  leaves  wetted  with 
sodium  arsenite  and  placed  underneath  the  plants,  and  spraying  with 
barium  chloride  and  molasses  in  smnmer. 

Lutte  eontre  les  Sauterelles.  [Locust  control.]— i2ev.  Hortic.  de 
VAlgtriCy  Algiers^  xx,  nos.  1-2,  January-February  1916, 
pp.  31-34.    [Received  9th  May  1916.] 

A  circular  dated  11th  December  1915  instructs  the  local  authorities 
in  Algeria  as  to  the  control  measures  required  against  a  probable 
invasion  of  locusts  in  the  spring  of  1916.  The  recommendations  made 
are  based  on  the  experience  gained  in  preceding  campaigns.  Imme- 
diately the  appearance  of  the  locusts  is  reported,  the  places  where 
oviposition  has  taken  place  must  be  determined  by  the  local  authorities. 
This  work  must  be  supervised  by  a  European  who  must  watch  for 
the  emergence  of  the  yoimg  locusts  ;  these  must  be  destroyed  within 
eight  to  ten  days  of  their  hatching  out.  This  is  best  accomplished  by 
spraying  with  an  8  to  10  per  cent,  solution  of  cresyL  Even  where  the 
carriage  of  water  is  difficult  and  costly,  spraying  the  yoimg  locusts 
will  prove  the  most  economical  measure  in  the  end.  One  operator 
can  spray  66  gals,  over  1 J  acres  in  a  day.  Spraying  should  preferably 
be  done  in  the  morning  and  in  the  evening.  Where  the  above  method 
is  not  capable  of  appUcation,  it  will  be  necessary  to  bum  the  young 
locusts  or  to  make  use  of  the  Ortel  system.  In  the  former  case,  heaps 
of  grass,  etc.,  must  be  arranged  at  the  hatching  places  and  the  young 
locusts  which  have  taken  shelter  in  them  may  then  be  burnt.  The 
Ortel  system  of  trap-holes  only  gives  good  results  in  loose  soil  in  regions 
where  water  and  firing  materials  are  lacking.  The  locusts  are  dnven 
into  circular  holes  measuring  about  2  feet  in  diameter  and  in  depth. 
The  sides  must  be  lined  with  zinc  to  prevent  the  insects  from  climbing 
out  and  the  zinc  must  be  wiped  with  an  oily  rag  several  times  a  day. 
When  a  hole  is  full  the  locusts  must  be  crushed  and  removed.  What- 
ever method  of  control  is  chosen,  it  is  important  that  the  long 
incubation  period  be  fully  utilised  to  make  aU  arrangements  and  to 
bring  up  to  the  spot  all  the  material  required.  Those  who  neglect 
control  are  subject  to  penalties.  A  special  form  has  been  distributed 
which  is  required  to  be  filled  in  with  information  regarding  the  locusts, 
their  control,  etc.  Under  certain  conditions  the  government  provides 
supphes  of  cresyl ;  money  grants  are  no  longer  made. 

Trabut  (L.).  Les  sauterelles  en  1916.  [Locusts  in  1916.]— Ber.  Hortic. 
de  VAlgbrie^  AlgierSy  xx,  nos.  1-2,  January-February  1916, 
pp.  34-36.    [Received  9th  May  1916.] 

It  is  probable  that  Algeria  will  be  invaded  in  1916  by  the  wandering 
locust  {Schistocerca  peregrina,  01.)  from  the  Sahara.  Mechanical 
controls  have  proved  unsatisfactory.  Contact  poisons,  such  as 
cresylates,  heavy  oils  and  polysulphides,  are  less  effective  than 
arsenicals.  It  is  generally  known  among  the  natives  that  S.  "peregrina 
comes  from  distant  regions  and  gives  rise  in  the  Algerian  Sahara,  in 
the  high  plateaux  and  in  the  Tell,  to  pink  locusts  which  become  winged 
in  May,  June,  or  July,  according  to  the  district,  and  are  known  as  the 
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second  generation.  After  doing  some  damage,  this  second  generation 
migrates  to  the  far  south.  Elinckel  d'Herculais  has  established  the 
fact  that  it  never  oviposits  in  Algeria,  while  the  locusts  coming  from 
the  far  south  oviposit  several  times  during  their  journey.  These  form 
the  invading  bands,  and  colonists  in  the  Tell  districts  should  know  that 
the  destruction  of  eggs  and  young  locusts  in  the  south  of  Algeria  will 
not  prevent  invasion  of  the  Tell  districts.  This  incorrect  idea  has 
arisen  from  the  confusion  between  S,  peregrina  and  Dodostaurus 
{Stauranotus)  maroccanus,  which  normally  lives  in  the  steppes  of 
Algeria.  Radically  different  control  methods  are  required  in  dealimr 
with  these  two  species.  ^  ^ 

O  bezouro  dos  cannaviaes.  [The  beetle  of  the  cane-fields.]— -CAocaro^ 
6  Quintaes,  S.  Paulo,  xiii,  no.  4, 15th  April  1916,  pp.  248-249, 1  fig. 

From  early  times  Ligyrus  fossator,  Burm.,  has  caused  considerable 
losses  in  the  sugar-cane  growing  States  of  northern  Brazil.  In  the 
State  of  Pemambuco,  especially  in  the  Ipojuca  Valley,  it  was  customary 
when  drawing  up  a  contract  for  the  letting  of  a  cane-field  to  insert  a 
clause  exempting  the  tenant  from  the  payment  of  rent  in  those  years 
in  which  this  pest  appeared.  The  injection  of  carbon  bisulphide  and 
the  flooding  of  infested  land  are  the  methods  advised  by  Dr.  Moreira. 
Against  the  larva  the  best  method  is  the  hoeing  of  the  ground,  care 
being  taken  to  kill  all  the  larvae  found.  An  alternative  method  is  the 
flooding  of  the  ground  prior  to  planting.  Light-traps  are  the  best 
measures  against  the  adiilt  beetles.  In  the  case  of  all  such  larvae  the 
following  factor  greatly  aids  control,  providing  as  it  does,  an  oppor- 
tunity of  destroying  large  numbers.  When  heavy  rains  inundate  low- 
lying  points,  the  larvae  there  will  be  suffocated  where  the  soil  is 
permeable.  As  the  water  recedes,  the  survivors  return  from  adjoining 
points  of  refuge  and  follow  it  because  they  need  moisture.  When  the 
bottom  of  the  pool  dries  up  entirely,  large  numbers  of  them  will  be 
found  there.  Straw  should  be  heaped  and  burnt  on  these  depressions 
which  will  destroy  the  larvae  at  the  surface.  To  kill  those  which  are 
buried,  it  is  only  necessary  to  flood  this  small  area.  If  flooding  is  not 
possible,  carbon  bisulphide  may  be  injected.  By  offering  a  small  price 
for  a  given  weight  of  larvae,  large  quantities  coxild  be  collected.  In 
Alagoas  another  Scarabaeid,  Ligyrus  fossoty  Latr.,  has  also  appeared 
and  requires  the  same  control  measures. 

Feytaud  (J.).  Recherches  sur  TEadimis  et  la  Cochylis  dans  le  Borde- 
lais  en  1913.  [Investigations  on  Polychrasis  botrana  and  Clysia 
am6iyi*€Zia  in  the  Bordelais  in  1913.] — Ann.  Service  des  Epiphyties, 
Paris,  ii  (1913),  1915,  pp.  109-152,  6  figs.,  2  charts.  [Received 
11th  May  1916.] 

Whilst  Clysia  ambigueUa  caused  Uttle  damage  in  the  Bordeaux 
•districts  in  1913  owing  to  its  set-back  in  1911,  Pdychrosis  botrana  was 
responsible  for  losses  estimated  at  about  £1,600,000,  in  spite  of  the 
fact  that  the  injury  was  very  irregular  in  character  from  various 
causes.  The  developmental  cycles  of  C.  ambigueUa  and  P.  botrana  in 
1913  are  dealt  with  in  detail. 

The  second  section  of  this  paper  deals  with  insecticides.  Laboratory 
experiments  on  the  action  of  milk  of  lime  and  on  the  comparative  value 
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of  zinc  arsenite  and  lead  arsenate  were  made.  As  previously  observed, 
milk  of  lime  kills  the  egffs  of  Pdychrosis,  Death  appears  to  be  due 
to  dehydration  or  to  tenlion,  as  the  embryos  continue  to  develop  while 
the  lime  is  drying,  but  die  when  dessication  is  completed.  This 
hypothesis  seems  to  be  confirmed  by  the  fact  that  the  only  eggs  which 
hatched  out  were  those  which  were  already  in  an  advanced  stage  when 
treated.  As  regards  arsenicals,  lead  arsenate  was  again  found  to  be 
the  most  efficient.  It  is  however  one  of  the  most  dangerous,  adding 
the  risk  of  saturnine  poisoning  to  that  of  arsenical  poisoning.  Less 
deadly,  but  equally  efficient  substitutes  have  been  sought  for,  and 
American  entomologists  have  recommended  ortho-arsenite  of  zinc. 
In  the  laboratory  tests  here  described,  it  was  foimd  that  the  effect  of 
lead  arsenate  and  zinc  arsenite  is  practically  nil  on  the  eggs  of  the  vine- 
moth.  The  former  produced  no  result,  though  the  latter  killed  a  few 
of  the  eggs.  The  remarkable  aborting  action  of  nicotine  on  the  eggs  [see 
this  ReineWy  Ser.  A,  ii,  p.  410]  is  due  to  an  internal  insecticidal  action 
on  the  developing  caterpillars.  The  positive  effect  of  nicotine  and 
the  negative  effect  of  lead  arsenate  may  be  explained  by  the  more 
rapid  action  of  the  former.  Experiments  on  the  caterpillars  showed 
that  zinc  arsenite  from  2^  to  3  per  thousand  is  at  least  as  efficacious 
as  lead  arsenate  prepared  with  3  per  thousand  of  sodiimi  arsenate,  as 
in  the  following  two  formulae :  ( 1 )  Anhydrous  sodium  arsenate,  3  parts 
by  weight ;  neutral  lead  acetate,  9 ;  water,  1,000 ;  (2)  anhydrous 
sodiimi  arsenate,  3  parts  by  weight ;  neutral  lead  acetate,  9 ;  copper 
sulphate,  20 ;  lime,  10 ;  water,  1,000.  The  following  are  the  four 
zinc  arsenite  formulae  given  :  (1)  Zinc  arsenite,  2J  parts  by  weight ; 
gelatine,  f ;  water,  1,000 ;  (2)  zinc  arsenite,  2J  parts  by  weight ; 
copper  sulphate,  20 ;  lime,  10 ;  water,  1,000 ;  (3)  zinc  arsenite, 
2J  parts  by  weight ;  Marseilles  soap,  3 ;  water,  1,000 ;  (4)  zinc 
arsenite,  3  parts  by  weight ;  Marseilles  soap,  4 ;  water,  1,000.  The 
trial  of  zinc  arsenite  in  the  vineyards  is  advocated. 

Tests  of  insecticides  in  experimental  plots  confirmed  the  great 
efficiency  of  nicotined  Bordeaux  mixture  and  of  wetting  nicotine 
solutions,  the  high  efficiency  of  pyrethrum,  the  lessened  effectiveness 
of  nicotine  mixed  with  lime,  and  the  inferiority  of  pyridine  to  nicotine. 
In  the  treatment  of  large  vineyards,  nicotined  Bordeaux  mixture  saved 
a  much  greater  value  in  grapes  than  the  cost  of  this  preventive  treat- 
ment. The  work  done  with  bait-traps  is  reported  in  detail,  many 
practical  conclusions  being  reached  [see  this  Review,  Ser.  A,  ii,  p.  359]. 
The  natural  enemies  of  P.  botrana  were  an  important  control  factor 
in  1913  in  the  Sauteme  district,  where  most  of  the  author's  obser- 
vations were  made.  For  about  ten  years  this  district  had  been  a 
centre  of  infestation,  though  Uttle  damage  was  done  in  1913.  Whilst 
this  has  been  attributed  to  the  use  of  bait-traps,  it  is  essentially  due 
to  natural  causes,  such  as  the  suppression  of  part  of  the  first  generation 
owing  to  the  premature  emergence  of  many  adults  and  the  action  of 
natural  enemies,  including  Ichneumonids  and  Malachitis,  An  attempt 
was  made  to  acclimatise  the  parasites  of  the  American  vine-moth, 
Polychrosis  viteana,  Clem.,  and  eight  species  of  parasitic  Ichneumonids 
were  received  from  the  U.S.  Bureau  of  Entomology,  a  list  of  which 
will  be  published  later.  Only  two  species  were  numerous  enough  for 
breeding  purposes  and  one  of  these  seemed  to  promise  good  results. 
Further  trials  are  however  necessary. 
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Feytaud  (J.).  Note  sur  la  coeheniUe  oblongue,  Lecanium  persicae,  et 
SOT  le  traitement  des  vignes  envahies  par  cet  insecte.  [A  note  on 
Eulecanium  persicae  and  on  the  treatment  of  vines  infested  by 
this  insect.] — Ann.  Service  des  Epiphyties,  Paris,  ii  (1913), 
1915,  pp.  153-155.    [Received  11th  May  1916. 

The  Coccid  now  causing  most  injury  in  the  vineyards  of  the  Gironde 
is  Eulecanium  {Lecanium)  persicae^  found  on  various  ligneous  plants, 
especially  the  vine  and  the  peach.  The  adult  appears  in  May,  Uves 
di^  Sumner  on  the  leaves  and  branches  and  in%i^tei  on  the  upper 
part  of  the  stock.  It  attains  full  development  in  spring,  when  mating 
and  oviposition  take  place.  Its  injury  is  intensified  in  spring  and  the 
loss  of  sap  is  sometimes  great  enough  to  wet  the  ground.  E,  persicae 
is  found  in  abundance  in  the  open  vineyard.  In  the  M6doc  region 
the  vines  are  painted  or  scrubbed  with  milk  of  lime  or  with  a  mixture 
containing  lime  and  heavy  oU.  This  is  done  in  January  and  February, 
after  prumng.  Scrubbmg  serves  the  double  purpose  of  scraping  away 
some  of  the  scales  and  covering  others  with  the  insecticide.  Tests  of 
both  these  substances  were  made,  a  soft  brush  being  used,  so  that  the 
results  should  be  due  solely  to  chemical  action.  Thick  milk  of  lime 
was  painted  on  pieces  of  vine  covered  with  Coccids.  This  was  done  on 
17th  February;  three  or  four  days  later  the  covering  began  to  crack 
and  lifted  in  places.  On  the  2nd  March  (13  days  after  application) 
some  of  these  raised  pieces  were  turned  over  and  examined,  when  the 
scales  were  found  to  be  alive,  though  imbedded  in  the  lime  except  on 
the  ventral  portion  which  had  been  in  contact  with  the  plant.  On 
10th  March  (20  days  after  application)  more  than  50  per  cent,  of  the 
Coccids  were  still  alive,  as  was  the  case  on  the  controls.  Milk  of  lime 
did  not  appear  to  have  any  action  of  its  own  on  the  scales  and  where 
death  was  caused,  it  was  apparently  due  to  mechanical  causes.  The 
usual  formula  for  heavy  oil  and  lime  contains  5  per  cent,  of  heavy  oil 
and  20  per  cent,  of  quicklime.  About  40  lb.  of  quicklime  is  sprinkled 
with  the  minimum  quantity  of  water  necessary  to  slake  it.  As  soon 
as  the  lime  is  in  powder,  10  lb.  of  heavy  oil  is  poured  on  it  and  the  mass 
is  repeatedly  stirred  until,  in  about  an  hour,  the  oil  is  absorbed  by  the 
lime.  The  resultant  greenish  grey  powder  is  mixed  with  20  gals,  of 
water.  The  covering  of  heavy  oil  and  lime  forms  a  pulverulent, 
yellowish  green  coating.  As  with  milk  of  lime,  the  ventral  surfaces 
of  the  scales  are  untouched,  but  the  insects  are  very  quickly  killed  by 
asphyxiation  due  to  the  heavy  oil  vapour.  Treatment  on  17th 
February  killed  all  the  scales  by  the  next  day.  A  piece  of  vine  was 
washed  in  running  water  six  hours  after  treatment  and  all  the  Coccids 
were  found  to  be  dead.  Thus,  rain  falling  on  the  day  after  treatment 
would  not  do  any  harm,  as  is  the  case  when  lime  only  is  used,  though 
the  appUcation  should,  of  course,  be  made  in  dry  weather. 

Paillot  (A.).  Les  microorganismes  parasites  des  insectes ;  leur 
emploi  en  agriculture.  [Micro-organisms  parasitic  on  insects  and 
their  employment  in  agriculture.]— -4nn.  Service  des  Epiphyties, 
Paris,  ii  (1913),  1915,  pp.  188-232,  12  figs.  [Received  11th  May 
1916.] 

This  paper  is  a  valuable  resum6  of  the  history  of  investigations  on 
beneficial  fungi  and  other  organisms  infesting  insects.  In  Russia  in 
1878  Metchnikofi  began  to  investigate  the  fungi  infesting  Anisoplia 
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austriacay  one  being  a  green  Muscardine  whicli  lie  first  named  Erdomo- 
phthora  anisojUiae  and  then  Isaria  destructor  and  which  Vuillemin  later 
placed  in  the  genus  PeniciUium,  Shortly  afterwards  the  same  species 
was  found  to  infest  the  beetroot  pest,  Bothynoderes  {Cleonus)  puncti- 
ventris.  The  history  of  the  study  of  fungi  infesting  Locusta  inigratoria 
is  dealt  with  at  length.  Brongniart's  fun^s,  called  Botrytis  acndioruyn 
by  Trabut  and  probably  identical  with  that  of  Kiinckel  d'Herculais 
which  Giard  called  Lachnidium  acridiorum,  was  said  by  him  to  cause 
epidemics  in  Algeria.  The  evidence  as  to  the  eflScacy  of  this  fungus  and 
also  of  Empusa  gryUi  in  South  Africa  and  elsewhere,  is  conflicting  and 
probably  much  depends  on  the  atmospheric  conditions.  In  1893 
Giard  studied  Isaria  densa,  the  Muscardine  infesting  the  larvae  of 
Meblontha  meblorUha  and  he  also  found  this  species  to  be  virulent  to 
the  larvae  of  Tenebrio  molitor,  Artomala  frisckii  and  PolyphyUafuUo,  and 
to  the  caterpillars  of  Ackerontia  (Sphinx)  atropos  and  Sphinx  ligustri, 
as  well  as  to  those  of  various  Noctuids,  silk-worms,  etc.  It  is  however  still 
uncertain  whether  this  fungus  provides  an  efficient  means  of  combating 
these  larvae.  In  the  United  States,  between  1888  and  1896,  interesting 
experiments  were  carried  out  with  Sporotrichum  (Beauveria)  globuli- 
ferum,  Speg.,  against  Blissus  leucopterus  (chinch  bug).  In  Snow's  last 
report,  issued  in  1896,  it  is  stated  that  B.  leucopterus  was  affected  by 
two  fatal  diseases  due  to  S,  globuliferum  and  Empusa  apliidis,  which 
are  most  virulent  when  the  groimd  is  damp  and  the  air  saturated  with 
moisture.  In  1910  Billings  and  Glen  however  concluded  that  the 
effect  of  this  fungus  on  chinch  bugs  was  imcertain.  In  1903  Vaney 
and  Conte  obtained  remarkable  results  in  infecting  HaUica  larvae  with 
Botrytis  bassiana,  but  as  a  means  of  combating  this  pest  it  has  not 
come  into  general  use.  In  1912  Picard  artificially  infected  the  cater- 
pillars of  Phthorimaea  operculeUa,  Zell.,  with  the  spores  of  S.  globidi- 
jerum,  B.  bassiana,  Isaria  densa  and  I.farinosa,  Negative  results  were 
obtained  with  I,  destructor,  Sopp  described  in  1911  the  fungus  control 
of  Dendrdimus  (Gastropacha)  pini,  a  serious  pest  of  conifers  in  Norway. 
By  1907  this  pest  had  become  so  reduced  as  to  be  harmless,  the  principal 
fimgus  concerned  being  Cordiceps  norvegica.  In  1912  Speare  and 
Colley  published  a  work  on  the  practical  use  of  Entomophthora  aidicae 
against  Euproctis  chrysorrhoea,  and  a  year  later  Picard  reported  this 
fmigus  as  causing  an  epidemic  among  the  caterpillars  of  Ardia  caja 
[see  this  RevieWy  Ser.  A,  i,  p.  250].  Much  work  has  been  done  on  the 
fungi  infesting  Aleurodes  in  Florida  [see  this  Review,  Ser.  A,  ii,  p.  129  ; 
iii,  pp.  22,  136],  including  Aschersonia  aleurodiSy  A,  flavo-citrinay 
Aegerita  webberiy  VerticiUium  heterodadum,  which  also  attacks  Coccus 
hesperidum,  and  SphaerostUbe  coccophUa. 

In  1893  Sauvageau  and  Perraud  noticed  that  pupae  of  the  vine- 
moths,  Polychrosis  botrana  and  Clysia  ambigudlay  were  covered  with  a 
white  fungus  which  Boudier  identified  as  Isaria  farinosay  Fries. 
Tulasne  described  this  species  as  Cordiceps  mUitaris  and  it  is  now 
known  as  Spicaria  farinosa  var.  verticiUoideSy  Fron.  In  spite  of 
encouraging  results,  the  experimental  work  was  not  continued  until 
Schwangart  in  1907  noticed  that  vine-moths  did  little  damage  in 
Franconia,  where  it  is  customary  to  bury  the  stocks  in  winter,  and  he 
found  that  by  earthing  them  up  from  85  to  90  per  cent,  of  the  pupae 
which  had  passed  the  winter  in  the  ground  were  covered  with  a  white 
fungus  in  the  spring.    While  not  appUcable  evervwhere,  this  method 
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is  worthy  of  attention,  as  it  aims  at  aiding  the  natural  development  of 
the  fungus,  not  at  producing  artificial  epidemics  [see  also  this  Review, 
Ser.  A,  ii,  p.  409].  The  practical  value  of  entomophytic  fungi  in 
controlling  insect  pests  is  still  undecided,  and  the  problem  of  producing 
at  will  a  genuine  epidemic  which  will  spread  of  itself  with  sufficient 
rapidity  to  kill  insect  pests  before  they  are  able  to  cause  loss,  still 
remains  unsolved. 

Entomophytic  sporozoites  have  not  been  studied  to  the  same  extent 
as  the  fungi.  The  most  deadly  epidemics  caused  by  these  micro- 
organisms  have  afEected  the  silk-worm  and  the  honey-bee,  Nosema 
bombycis  and  N.  apis  being  the  respective  sporozoites.  Unsuccessful 
attempts  have  been  made  to  cause  p^brine  epidemics  in  Phylloxera 
and  among  vine  moths.  Ejassilstcluk  has  reported  a  very  deadly 
epidemic  among  the  caterpillars  of  Phlyctaenodes  sticticalis,  due  to 
Microkhssia  prima  and  M.  apiculata.  These  species  seem  to  be  widely 
diffused  among  Lepidoptera,  and  Krassilstchik  records  Polia  (Mamestra) 
oleracea  as  being  infested  to  such  a  degree  in  Eussia  in  1902  that  the 
development  of  its  usual  Tachinid  and  Ichnemnonid  parasites  was 
rendered  impossible.  In  1907  L6ger  reported  the  presence  of  a  new 
Myxosporidium  in  the  Tenebrionid  beetle,  Scaurus  tristis,  01.,  from 
Algeria. 

Entomophytic  bacteria  have  also  been  but  Uttle  studied.  In  1892 
Krassilstchik  reported  two  diseases  of  the  larvae  of  Meblontha  mdo- 
lontha  in  south  Russia,  viz  : — Graphitosis  caused  by  Bacillus  tracheitis 
sive  graphitosis,  Erass.,  and  septicaemia  hy  Bacillus  septicus  insectorum. 
Infection  could  only  be  conveyed  by  inoculation.  Some  years  before, 
Forbes  had  noted  the  existence  in  Illinois  of  a  chinch  bug  disease  due 
to  Micrococcus  insectorum,  and  Metchnikofif ,  when  studying  the  fungi 
infesting  the  larvae  of  Anisoplia  austriaca,  found  that  many  of  them 
succumbed  to  a  bacterial  infection  due  to  BadU/us  salutarius.  In  1911 
d'H^relle  reported  a  deadly  bacterial  epidemic  among  Schistocerca 
pollens  (Mexican  locust)  in  Yucatan  (Mexico),  and  much  work  has 
since  been  done  with  CoccobaciUtis  acridiorum  in  Dalmatia,  Turkey, 
Tunisia,  at  the  Cape,  in  Colombia,  Venezuela,  and  elsewhere  [see  this 
Review,  Ser.  A,  i,  pp.  162, 197  ;  ii,  pp.  95, 126,  335,  353, 462,  509,  681 ; 
iii,  pp.  63,  118,  211,  293,  339,  399,  503,  682,  670,  699  ;  iv,  pp.  14,  45, 
46, 48]  which  seems  to  point  to  its  usefulness  as  a  supplementary  control 
to  arsenicals.  Chatton  discovered  Bacillus  rndolonthae  in  Meblontha 
melolontha  and  B,  bombycis  in  the  silk-worm.  In  1913  Picard  and 
Blanc  discovered  B,  caja>e  and  B.  lymantriae  in  Arctia  (Chdonia)  caja 
[see  this  Review,  Ser.  A,  i,  p.  166]  and  Lymantria  dispar  [Ser.  A.  ii, 
p.  422].  The  present  author  discovered  B.  gortynae  in  caterpillars  of 
Xanthoecia  flavago  {Gortyna  ochracea)  and  B.  pyrarrms  in  caterpillars 
of  Pyrameis  cardui  [see  this  Review,  Ser.  A,  i,  p.  552], 

The  infections  dealt  with  so  far  are  due  to  known  micro-organisms, 
but  there  are  others,  of  an  important  and  epidemic  character,  regarding 
the  nature  of  which  students  are  not  agreed.  The  "  grasserie  "  of 
the  silkworm  and  the  polyhedral  wilt  disease  of  Lyrriantria  monacha 
(nun  moth)  belong  to  this  category.  In  the  United  States  ReiflE 
attempted  the  artificial  transmission,  on  a  large  scale,  of  the  wilt 
disease  (flacherie)  to  LymarUria  dispar  (gipsy  moth).  This  agent  has 
also  been  employed  by  other  workers  [see  this  Review,  Ser.  A,  i,  p.  33 ; 
ii,  p.  101 ;   iii,  p.  549]. 
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The  concluding  section  of  this  paper  deals  with  the  symbiosis  of 
micro-organisms  with  insects.  In  1858  Huxley  described  a  curious 
organ  in  Aphids  which  Karel  Sulc  in  1910  showed  to  consist  of  two 
parts,  containing  fungi  of  two  different  orders.  Forbes  described 
symbiotic  organisms  in  Blissus  leucopterus,  in  Lygaeids  and  Coccids, 
and  they  have  also  been  described  in  Hemiptera,  Hymenoptera  and 
Lepidoptera,  notably  in  Pieris  brassicae.  It  has  been  observed  that 
in  certain  instances  Isaria  fungi  are  symbiotic,  while  in  others  they  are 
pathogenic  to  insects ;  according  to  Portier,  the  juices  of  the  insect 
contain  a  substance  which  inhibits  the  development  of  the  myceUum 
of  the  fungus  while  permitting  the  conidia  to  develop. 

The  valuable  bibliography  appended  to  this  paper,  gives  a  list  of 
157  works :  67  on  entomophytic  fungi,  26  on  sporozoites,  16  on 
bacteria,  30  on  diseases  of  urJmown  origin,  and  18  on  the  symbiosis  of 
micro-organisms  with  insects. 


Lesne  (P.).  Observations  sur  la  mouche  de  I'asperge;  essais  de 
pi6geage.  [Notes  on  the  asparagus  fly ;  Trapping  experiments.] — 
Ann.  Service  des  Epiphyties,  Paris,  ii  (1913),  1915,  pp.  266-272, 
4  figs.    [Received  11th  May  1916.] 

In  1913  Platyparea  poecHopteray  Schrank  (asparagus  fly)  in  the 
Argenteuil  district  began  hatching  from  asparagus  stems  on  25th 
March,  18  dajrs  earher  than  the  date  observed  in  1904  [see  this  Review, 
Ser.  A,  ii,  p.  403],  This  circumstance  shows  the  advisabiUty  of  burning 
dead  stalks  before  the  end  of  March.  A  case  was  noticed  where  stalks 
which  had  not  been  earthed  up,  were  attacked  and  rapidly  killed 
although  they  were  of  vigorous  growth,  thus  demonstrating  the 
importance  of  this  operation.  Trapping  experiments  were  begun  on 
7th  June  with  saucers  filled,  either  with  fermented  cider  and  molasses, 
or  with  a  mixture  of  wine  and  honey  in  equal  parts.  Many  other 
insects  were  captured,  but  only  one  example  of  P.  poeciloptera  over  a 
period  of  10  days.  These  sugared  bait-traps  were  therefore  useless 
at  this  somewhat  late  date.  Adhesives  also  proved  ineffective.  The 
best  control  would  seem  to  be  a  search  for  its  natural  enemies  in  the 
normal  habitat  of  this  pest  and  their  introduction  into  the  districts 
where  asparagus  is  grown. 


YuiLLET  (A.).    Action  des  fumigations  d'acide  cyanhydrique  sur  le 

Diaspis  pentagona,  Targ.  [The  action  of  hydrocyanic  acid  gas 
fumigations  on  Aulacaspis  pentagona.] — Ann,  Service  des  Epiphy- 
ties,  Paris,  ii  (1913),  1915,  pp.  285-287.  [Received  11th  May 
1916.] 

In  experiments  with  hydrocyanic  acid  gas  against  Avlacaspis 
pentagona,  ten  tests  were  made  with  doses  of  potassium  cyanide 
varying  from  about  2  to  4  grains  per  cubic  foot,  the  mortaUty  varying 
from  98  to  100  per  cent.  While  absolute  disiiiEection  is  not  possible, 
this  insecticide  may  be  used  to  advantage  in  the  case  of  imported 
plants.  In  no  case  should  inspection  on  arrival  be  neglected  and  very 
heavily  infested  shipments  should  be  destroyed. 


305 

Yatssiere  (P.).  Note  sur  quelques  Coccides  regus  k  la  Station  entomo- 
logique  de  Paris  en  1913.  [A  note  on  some  Coccids  received  at 
the  Paris  Entomological  Station  in  1913.] — Ann.  Service  des 
Epiphyties,  Paris,  ii  (1913),  1915,  pp.  288-301, 13  figs.  [Received 
11th  May  1916.] 

Eriococcus  bahiae,  Ehrh.,  was  found  in  abimdance  on  CrUhmum 
maritimum  in  the  island  of  Pom^gue  in  the  Gulf  of  Marseilles  and  on 
the  neighbouring  coast ;  up  to  the  present  this  scale  had  only  been 
xeported  in  California.  Gynmococcus  agavium,  Dougl.,  was  found  on 
Agave  growing  in  the  open  air  at  Ventimiglia.  On  Brachypodium 
ramosum  on  the  coast  of  the  Gulf  of  Marseilles  the  author  found  a 
species  of  Antonina  which  he  beUeves  to  be  A.  purpurea,  Sign.  Coccus 
(Lecanium)  viridis,  Green,  on  coffee,  and  Diaspis  boisduvcdi,  Sign.,  on 
coconut,  were  received  from  Guadaloupe.  From  the  BUda  Atlas, 
Algeria,  Diaspis  visd,  Schr.,  taken  on  Taxus  baccata,  was  received ; 
this  scale  was  also  received  from  the  Basses- Alpes  (France),  where  it 
occurred  on  the  twigs  of  WeUingtonia.  In  Tunis,  Aspidiotus  hederae, 
Vail.,  occurred  on  potatoes,  on  which  it  has  not  previously  been 
noticed.  Pseudococcus  nipae,  Mask.,  recorded  from  Bengal,  appears 
to  be  the  only  other  Coccid  hitherto  found  on  the  potato.  A  few  details 
are  given  of  the  external  characters  of  Ceronema  africana,  Scott  Macfie. 
Notes  on  Lachnodius  greeni,  Vayss.,  Diaspis  senegalensis,  Vayss., 
Aspidiotus  (Hemiberlesia)  provindalis,  Vayss.,  and  Mytilaspis 
{CoccomytUus)  dispar,  Vayss.  are  also  given  [see  this  Review,  Ser.  A, 
ii,  p.  425]. 

Ohatanay  (J.).  Un  Tenthr6dinld6  parasite  des  Renonculaetos  horti- 
coles  :  Holcocneme  coendeocarpa,  Hartg.  [ATenthredinid  parasite 
of  garden  Banunculaceae :  Holcocneme  coeruleocarpa.] — Ann, 
Service  des  Epiphyties,  Paris,  ii  (1913),  1915,  pp.  311-320. 
[Received  11th  May  1916.] 

In  May  1913  the  leaves  of  AquHegia  vulgaris  in  the  author's  garden 
"Were  attacked  by  larvae  of  the  sawfly,  Holcocrheme  coeruleocarpa. 
At  first  the  injury  was  insignificant,  but  a  few  weeks  later  the  insects 
appeared  in  neighbouring  gardens,  and  also  attacked  other  Ranun- 
culaceae,  particularly  peonies  and  Delphinium,  The  adaptation  of 
the  species  to  Ranunculaceae  is  remarkable,  as  it  usually  occurs  on 
Salicaceae,  such  as  poplars  and  aspens.  A  description  of  the  insect 
and  of  its  habits  is  given.  To  control  it,  a  solution  of  pyrethrum 
proved  successful.  To  make  this,  one  part  by  weight  of  pyrethrum 
powder  was  steeped  in  20  parts  of  water  for  a  night.  The  infusion 
was  then  filtered  and  diluted  with  10  times  its  bulk  of  water.  The 
spray  was  appUed  with  a  hand-sprayer. 


PiCARD  (F.).  Le  Cleonus  mendicus  et  le  Lixus  scabricolliSf  Curculi- 
onides  nuisibles  k  la  Betterave.  [Conorrhynchus  mendicus  and 
Lixus  scabricdlis,  weevils  injurious  to  Beet.] — Ann.  Service 
des  Epiphyties,  Paris,  ii  (1913),  1915,  pp.  321-340,  4  figs. 
[Received  11th  May  1916.] 

This  paper  is  an  extension  of  one  which  has  already  been  abstracted 
Jsee  this  Review,  Ser.  A,  ii,  p.  89].     Of  the  several  fungi  infesting 
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Conorrhynckus  {Cleonus)  mendicus,  only  Beaibveria  gldbulifera  occurs 
on  this  insect  in  the  beet-fields  of  the  H6raxdt,  where  the  author  has. 
noticed  it  only  on  the  subterranean  nymphs,  though,  according  to 
Danysz  and  Wize,  the  adults  alone  are  subject  to  the  attack  of  this- 
fungus.  The  author  found  it  easy  to  infect  adults,  larvae  and  nymphs 
by  inoculation  with  the  conidia.  Death  was  also  easily  caused  by 
simply  projecting  the  spores  on  the  integument,  though  in  this  case 
it  was  necessary  to  keep  the  insect  in  a  slightly  damp  atmosphere. 
B,  globulifera  may  therefore  be  tried  as  successfuUy  as  Entomophthora 
anisopliae,  both  species  being  capable  of  infesting  the  subterranean 
stages.  Attempts  to  control  the  larvae  with  carbon  bisulphide  are 
not  recommended,  as  the  clay  soil  in  which  beets  grow  in  the  H^rault, 
is  unfavourable  to  fumigation.  Control  should  be  directed  against  the 
adult,  and  mechanical  methods,  though  more  costly  than  insecticides,, 
seem  the  more  eiB&cient.  Hibernating  adults  may  be  killed  by  harrow- 
ing in  winter  to  a  depth  of  about  8  inches,  so  as  to  expose  them  to  the 
weather.  Collection  in  spring  is  still  more  important,  and  trained  men 
should  go  carefully  over  the  groimd,  turning  up  clods  in  order  to  secure 
the  beetles  sheltering  beneath  them.  This  must  be  repeated  until  the 
beets  are  large  enough  to  protect  themselves  from  attack. 


Masi  (L.).  Calcldldl  del  Olglio,  Prima  serie.  Material!  per  una  Fauna, 
dell'  Arcipelago  Toscano,  XI.  [Materials  for  a  fauna  of  the  Tuscaa 
Archipelago.] — Annali  dd  Museo  Civico  di  Storia  Naturale  di 
Geneva,  Genoa,  Serie  3.,  Vol  VII  (XLVII),  17th  February  1916, 
pp.  1-66,  14  figs.,  1  plate.    [Received  10th  May  1916.] 

This,  the  first  instalment  of  a  paper  on  the  Chalcid  fauna  of  the* 
Island  of  Giglio,  deals  with  the  Toryminae,  Lbucospidinae,  Chal- 
ciDiNAE,  and  part  of  the  Eurytobonae.    Records  of  46  species  are- 
given,  in  most  cases  with  valuable  notes  on  the  synonymy,  morpholos^,- 
host  relation,  parasitic  status,  etc.    Three  new  genera  are  erectea : 
Idarnotorymus,  Didactyliocerus,  Bdaspidia,  and  seven  new  species. 
There  is  a  full  discussion  under  Chalcis  intermedia,  Nees,  of  the  species, 
(referred  to  as  CJlavipes,  Panz.,  by  Howard  and  Fiske,  U.S.  Dept.  of 
Agric,  Bur.  of  Ent.,  Bidl.  No.  91)  introduced  into  the  United  States. 
to  control  Lymantria  (Porthetria)  dispar,  of  which  it  is  a  primary 
parasite.    It  also  attacks  Zygaena  JUipendidae  and  Z.  transsylvanica. 
Chalcis  fonscolombei,  Duf.,  is  a  parasite  of  Sarcophaga,  Lucilia  and 
Musca  and  has  also  been  reared  at  Portici  from  Hyponomeuta  malineUuSy. 
being  probably  in  this  case  a  hyperparasite  through  some  Dipteron. 


De  Stefani  (T.).  VAsfidiotus  hederae  sugli  ollvi  in  Sicilia.  [Aspidi- 
otu8  hederae  on  olives  in  Sicily.] — Minerva  Agraria,  Milan,  viii, 
(ii  of  series  ii),  nos.  7-8,  15th-30th  April  1916,  pp.  92-93. 
[Abstract  from  La  Vxticoltura  Moderna,  no.  6-7,  January  1916.] 

The  few  ohves  growing  in  a  vineyard  near  Palermo,  which  were 
slightly  infested  with  Aspidiotus  hederae  in  1914,  have  now  become 
very  seriously  attacked.  Properly  timed  applications  of  lime-sulphur 
should  be  effective  against  this  pest.  In  Sicily,  A.  hederae  is  common, 
on  vines,  but  very  rare  on  oUves. 
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FuLMEK  (L.).  Zygoptereneler  (Odonata)  In  Blrnzweigen.  [DragDnfly 
eggs  in  pear  twigs.] — CerUralbL  Bakt.,  ParasU.  u.  Ifrfektionskrank- 
heilen.  Hie  Abt..  Jena,  xliv,  no.  24-25,  12th  January  1916, 
pp.  702-707,  U  figs.    [Received  19th  May  1916.] 

In  April  1915  the  Plant  Protection  Station  in  Vienna  received  from 
South  Tjrrol  a  number  of  pear  twigs,  the  green  bark  of  which  was 
covered  with  swellings  on  both  sides  of  a  wound  caused  by  the 
oviposition  of  an  insect,  which  was  found  to  be  a  dragonfly  belonging 
to  the  sub-family  Agrioninae.  The  economic  importance  of  the 
injury  was  not  ascertained,  as  the  eggs  only  were  observed  in  the  bark. 
As  the  further  development  of  these  insects  takes  place  in  the  water, 
later  damage  to  the  twigs  is  not  probable,  though  indirect  injury,  such 
as  fungus  attack,  may  arise. 

De  Spruitvreter  of  Knopworm  der  Bessenstmiken  (Incurmria 
capitella,  Fabr.  [The  shoot-eater  or  budworm  of  currant  bushes 
{Incurvaria  capitella,  Fahi,).]—  Med,  Phytopath,  Dienst,,  Wage- 
ningen,  no.  1,  March  1916,  14  pp.,  2  plates,  1  map. 

This  bidletin  embodies  the  information  contained  in  a  paper  already 
abstracted  [see  this  Review,  Ser.  A,  iv,  pp.  89].  Maps  are  attached 
showing  the  extent  of  currant  cultivation  in  Holland  and  the  dis- 
tribution of  this  pest. 

De  **Roode  Worm"  der  Frambozen  (Lampronia  rubieUa,  BJerk.). 
[The  "Red  worm"  of  raspberries,  Incurvaria  {Lampronia) 
rubieUa,  Bjerk], — Med.  Phytopath.  DiensLy  Wageningen,  no.  2, 
March  1916,  14  pp.,  2  plates,  1  map. 

This  bulletin  is  also  based  on  a  former  paper  [see  this  Review,  Ser.  A, 
iii,  p.  643]  and  is  arranged  on  the  same  plan  as  the  above  with  a  similar 
map. 

Battail  (J.).  Des  Causes  qui  influent  sur  la  NociviM  des  Arsenlcauz 
employte  en  Agricuiture.  [On  the  causes  which  affect  the  toxicity 
of  arsenicals  employed  in  Agriculture.] — Progris  Agric.  Vitic,, 
Montpellier,  Ixv,  (33rd  year),  no.  19,  7th  May  1916,  pp.  448-452. 

The  insecticidal  value  of  the  arsenical  salts  in  general  use  in 
agriculture  is  stated  to  be  proportional  to  the  amount  of  arsenic  they 
contain.  The  arsenates  may  be  arranged  in  descending  order  as 
follows : — Lime,  37*9  per  cent. ;  lead,  16*7  per  cent,  (lead  arsenate 
stands  out  of  place  in  the  Ust  because  the  metal  itself  is  poisonous) ; 
sodium,  anhycfrous,  36  per  cent. ;  arsenite  of  copper,  34*5  per  cent., 
and  the  arsenates  of  iron  and  copper,  33*6  per  cent,  and  32  per  cent, 
respectively.  The  order  of  toxicity  is  however  modified  by  the  varying 
degree  of  solubihty  and  the  presence  of  other  salts  produced  in  the 
process  of  manufacture  which  act  as  impurities ;  chlorides  in  any 
considerable  quantity  are  stated  to  render  the  use  of  these  arsenicaLs 
dangerous  as  they  greatly  increase  the  Uability  to  scorching.  Sodium 
arsenate  is  the  only  one  soluble  in  water  ;  its  action  is  of  short  duration 
and  at  any  strength  exceeding  1  per  1,000  it  may  cause  serious  scorch- 
ing ;   it  is  therefore  only  used  as  a  basis  for  the  preparation  of  the 
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others  and  as  an  excessive  amount  of  chlorides  is  often  present  as  an 
impurity  and  these  render  its  employment  dangerous,  it  is  very 
necessary  to  insist  on  their  absence  when  ordering  this  substance. 
The  anhydrous  form  is  very  hygroscopic  and  unless  kept  in  hermetically 
43ealed  vessels,  it  takes  up  water  to  an  unknown  extent,  rendering  it 
impossible,  without  analysis,  to  prepare  a  solution  of  given  strength  ; 
details  are  given  of  a  method  of  titration  with  standardised  lime-water, 
using  phenolphthaleine  as  an  indicator.  The  calcium  arsenate  of 
commerce  generally  contains  a  considerable  proportion  of  impurity, 
especially  the  sodiimi  hydrate  produced  in  the  reaction,  which,  if  not 
removed  by  decantation,  reduces  the  toxicity  by  38  per  cent.  Calcium 
arsenate  properly  prepared  and  free  from  chlorides,  is  said  to  have  no 
caustic  effect  on  plants  and,  other  things  being  equal,  is  superior  to 
lead  and  other  arsenates  as  an  insecticide ;  the  most  useful  proportions 
for  its  preparation  are  five  parts  by  weight  of  anhydrous  sodium 
arsenate  and  two  parts  of  fresh  imslaked  quick  lime,  the  supernatant 
liquid  being  carefully  decanted ;  the  gross  product  of  the  reaction 
contains  23*5  per  cent,  of  arsenic.  AiBenate  of  lead  is  more  difficult 
and  more  expensive  to  prepare  and  is  obtained  by  adding  three  -paits 
•of  neutral  acetate  of  lead  (sugar  of  lead)  to  one  part  of  sodium  arsenate  ; 
the  acetate  of  soda  produced  in  the  reaction  constitutes  an  impurity 
and  the  arsenical  content  is  10  per  cent,  of  the  salt  present.  Arsenite 
of  soda  is  usually  prepared  by  boiling  together  for  an  hour  two  parts 
by  weight  of  white  arsenic  of  conmierce  and  four  parts  of  carbonate  of 
soda,  or,  if  the  commercial  trisodic  arsenite  be  used,  96  parts  of  it  by 
weight  mixed  with  187  parts  of  sulphate  of  copper  will  yield  109  parts 
of  copper  arsenite  (Scheele's  green) ;  the  gross  product  of  the  reaction 
contains  17*4  per  cent,  of  arsenic.  Arsenate  of  iron  is  obtained  by 
mixing  in  solution  one  part  of  arsenate  of  soda  by  weight  with  two 
parts  of  sulphate  of  iron,  the  gross  product  containing  17*2  per  cent, 
of  arsenic.  Arsenate  of  copper  is  prepared  by  mixing  in  solution  104 
parts  by  weight  of  sodic  arsenate  with  187  parts  of  copper  sulphate, 
LgroiproLctcontainmg  16-9  per  cent,  orarsenic.    ^"^ 

The  impurified  arsenate  of  lime  therefore  contains  a  larger  proportion 
of  arsenic  than  any  of  the  other  compoimds  in  the  same  state  and  it  is 
45tated  that  over  and  above  this,  the  activity  of  arsenate  of  lime  is 
6*4  per  cent,  greater.  The  necessity  for  adhering  strictly  to  the  pro- 
portions given  so  as  to  have  no  excess  of  any  refigents  and  the  importance 
of  decanting  the  supernatant  Uquid  to  get  rid  of  bye-products  which 
are  not  only  useless  but  reduce  the  energy  of  the  insecticide  is  insisted 
upon.  The  addition  of  these  arsenicals  to  Bordeaux  mixture  with 
the  idea  of  producing  a  combination  spray  against  both  insects  and 
mildew  reduces  the  effectiveness  of  the  arsenical  portion  by  50  per  cent., 
and  it  is  a  matter  of  conmion  complaint  that  these  mixed  sprays  are 
not  effective.  The  presence  of  large  quantities  of  chlorides  in  the 
water  or  the  materials  used  greatly  increases  the  risk  of  scorching. 
The  sodic  arsenate  often  contains  considerable  quantities,  and  in 
Algeria,  water  containing  eight  parts  of  chlorides  in  a  1,000  is  of  conmion 
occurrence  and  even  three  parts  in  1,000  is  objectionable ;  river  water 
is  the  best,  but  even  with  this,  great  care  must  be  exercised  in  dry 
weather  when  the  streams  are  low  and  the  percentage  of  chlorides 
greatly  increased. 
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Feytaud  (J.).  Instruction  sommaire  poor  la  defense  contre  la  Coehylis 
et  rEudimis.  [Brief  instructions  for  the  control  of  Clysia  ambi- 
guella  and  Polychrosis  botrana.] — Rev.  Viticulture,  Paris,  xliv, 
no.  1141,  11th  May  1916,  pp.  350-353. 

This  paper  gives  in  a  condensed  form  the  usual  instructions  for  the 
control  of  Clysia  ambigudla  and  Polychrosis  botrana.  Insecticide 
formulae  are  given  with  a  table  of  the  months  in  which  spraying  should 
be  carried  out ;   methods  of  trapping  are  also  described. 

Los  gases  asfixiantes  en  la  destruccI6n  de  la  langosta.  [Asphyxiating 
gases  for  the  destruction  of  locusts.] — Gaceta  Rural,  Buenos  Aires, 
ix,  no.  105,  April  1916,  p.  543. 

Experiments  made  in  Argentina  show  that  locusts  die  almost 
instantly  in  a  space  saturated  with  free  chlorine ;  2  per  cent,  of 
chlorine,  acting  for  30  minutes,  causes  death  within  twenty-four  hours. 
With  1  per  cent,  of  chlorine  or  less  the  results  were  unsatisfactory. 

Elenco  del  Comuni  fillosserati  o  sospetti  d'infezione  fillosserica  af 
31  Dicembre  1916.    [A  list  of  communes  infested  by  Phylloxera. 
■    or  suspected  of  being  so  infested  on  the  3l8t  December  1915.] — 
La  Campagna,  Como,  xvi,  no.  249,  15th  May  1916,  pp.  134-135. 

An  alphabetical  Ust  is  given  of  communes  known  to  be  infested  with 
Phylloxera  in  Como,  Lecco  and  Varese.  Lists  of  the  communes  where 
the  presence  of  this  pest  is  suspected  are  also  given. 

Feytaud  (J.).  Recherehes  sur  les  pl^es-app&ts :  I.  Les  App&ts. 
empoisonn6s.  [Investigations  on  bait- traps :  I.  Poisoned  baits.] — 
Bull.  Soc.  Etude  Vulg.  Zool.  Agric.,  Bordeaux,  xv,  no.  5,  May 
1916,  pp.  33-38. 

This  paper  describes  further  experiments  with  bait-traps  against- 
Clysia  ambigudla  and  Polychrosis  botrana  [see  this  Review,  Ser.  A,  ii,, 
p.  359],  for  the  purpose  of  preventing  the  escape  of  the  moths  after 
capture.  A  modification  of  the  shape  of  the  containers  was  deemed 
inadvisable  on  account  of  the  cost  and  because  diiB&culty  in  exit  would 
mean  difficulty  in  entrance.  A  change  in  the  composition  of  the  bait- 
liquid  was  resorted  to.  A  series  of  52  pots  were  baited  with  the  usual 
solution  of  fermenting  molasses,  three  parts  per  thousand  of  sodiumi 
arsenite  being  added  to  the  solution  in  each  alternate  pot.  It  was^ 
found  that  over  50  per  cent,  more  adults  of  P.  botrana  were  taken  ia 
the  26  poisoned  pots  than  in  the  26  unpoisoned  ones,  while  examples 
of  C.  amhigueUa  were  also  more  numerous.  Chrysopid  enemies  of  the 
vine-moths  were  also  taken  in  larger  numbers,  so  that  with  poisoned 
baits  even  greater  care  than  usual  is  required  in  Umiting  the  trapping 
period. 

GusHBCAN  (B.  A.)  k  IsELY  (D.).  The  Cherry  Leaf-Beetle,  a  Periodically 
Important  Enemy  of  Cherries. — U.S.  Dept.  Agric,  Washington,. 
D.C.,  Bull.  no.  352, 5th  May  1916, 26  pp.,  9  figs.,  4  plates,  7  tables. 

Another  accoimt  of  the  ChrysomeUd,  GaleruceUa  cavicoUis,  Lee. 
(cherry  leaf-beetle)  has  recently  been  pubhshed  [see  this  Review,  Ser.  A,. 
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iv,  p.  173].  Economic  injury  by  this  beetle  was  first  recorded  in  1894 
by  Davis,  who  found  it  feeding  on  cultivated  cherry  in  Michigan. 
The  1915  outbreak  was  probably  the  most  injurious  that  has  ever 
occurred  and  advantage  was  taken  of  it  to  secure  as  complete  data  as 
possible  in  regard  to  the  natural  food-plants  of  the  beetle,  its  life-history 
and  the  means  for  its  control.  The  increased  numbers  of  G,  cavicoUis 
may  be  attributed  to  an  increase  in  abundance  of  its  natural  food-plant 
Prunus  pennsylvanica  (pin-,  fir-,  or  bird-cherry).  This  tree  springs  up 
rapidly  along  road-sides  and  in  partially  cleared  or  fire-swept  forest 
land  which  has  been  left  imcultivated.  Such  lands  covet  wide  areas 
in  western  Pennsylvania  and  furnish  ideal  breeding  conditions  for  the 
beetle.  The  adult  feeds  almost  exclusively  on  the  imderside  of  the 
leaves  of  the  plants  attacked.  It  also  feeds  on  the  fruit  of  the  cherry. 
Occasionally  the  beetles  have  been  observed  feeding  on  the  upper 
surface  of  peach  leaves  and  once  on  the  upper  surface  of  cherry  leaves. 
The  preference  for  sickly  or  injured  trees  was  marked.  Such  trees  are 
invariably  loaded  with  beetles,  while  the  surroimding  trees  may  be 
comparatively  free  from  attack.  The  foliage  on  an  unhealthy  branch 
was  attacked  before  the  rest  of  the  tree.  The  preference  for  the  foliage 
on  the  lower  limbs  to  that  on  the  upper  was  still  more  marked,  for  the 
former  may  be  completely  defoliated  while  the  latter  are  comparatively 
uninjured.  The  period  of  economic  injury  extended  over  14  or  18 
days  after  its  first  appearance  in  June,  the  greater  part  of  the  feeding 
being  probably  done  during  the  first  three  or  four  days.  There  was 
no  injury  noticeable  from  the  later  brood.  Severe  injury  was  almost 
entirely  confined  to  the  Early  Bichmond  cherry,  especially  to  young 
trees.  All  the  stages  of  6.  cavicoUis  are  described.  After  an  average 
feeding  period  of  about  12  days,  the  larvae  entered  the  groimd,  remain- 
ing there  for  an  average  period  of  22  days,  of  which  the  pupal  stage 
occupied  about  11  days.  The  emergence  of  the  adults  took  place  from 
a  day  to  several  days  after  transformation.  The  total  developmental 
period  lasted  from  45  to  50  days.  In  captivity  the  sexes  appeared  in 
almost  equal  numbers.  The  earhest  adult  appeared  on  23rd  August, 
though  beetles  were  observed  somewhat  earlier  in  the  open.  In  the 
leaf -mould  at  the  base  of  wild  cherry  trees,  in  which  0.  cavicoUis  were 
transforming  in  large  nimibers,  small  Carabid  beetles  were  found,  which 
have  been  determined  as  a  large  form  of  Lebia  orruUa^  Say.  In  con- 
finement these  Carabids  readily  attacked  the  pupae  and  freshly  emerged 
adults  of  0,  cavicoUis,  In  the  course  of  a  nimiber  of  control  experi- 
ments, arsenate  of  lead,  not  less  than  5  lb.  to  50  U.S.  gals,  of  water, 
was  efiective  in  protecting  trees  from  injury.  An  addition  of  \\  U.S. 
gals,  of  molasses  produced  a  more  effective  mixture  that  killed 
practically  all  the  beetles  on  the  trees  to  which  it  was  applied,  but  this 
addition  of  sweetening  matter  had  the  serious  disadvantage  of  rendering 
the  spray  readily  removable  by  rain.  Forty  per  cent,  nicotine  sulphate 
with  water  at  the  rate  of  1  to  600,  and  with  or  without  soap,  was 
effective  as  a  contact-spray.  Weaker  solutions  of  nicotine  sulphate 
and  soap-carbolic  acid  solutions,  though  apparently  effective  at  the 
time  of  application,  did  not  have  a  permanent  effect.  More  extensive 
spraying  experiments  are  required.  As  the  larvae  feed  on  a  wild  plant 
where  control  measures  cannot  be  applied,  the  clearing  up  of  cut-over 
woodland  and  its  destruction  would  greatly  diminish  the  damage 
done.    The  underside  of  the  leaves  must  be  covered  by  the  spray, 
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and  in  large  orchards  into  which  the  beetles  are  migrating  in  large 
numbers,  it  is  advisable  to  begin  by  spraying  the  trees  most  susceptible 
to  attack,  since,  during  the  season  of  1915,  the  maximum  injury  occurred 
immediately  after  the  first  arrival  of  the  beetles.  In  no  case  should 
the  sweetened  arsenate  of  lead  be  used  with  Bordeaux  mixture  as  a 
combination  spray,  or  scorching  of  the  foliage  is  likely  to  result. 
A  bibUography  of  25  works  is  appended  to  this  paper. 

Fi^OGGATT  (W.  W.).  The  Rutherglen  Bug  {Nysius  vinitor.  Berg.).— 
Affric,  Gaz.  NJS.W.,  Sydney,  xxvii,  no.  4,  April  1916,  pp.  270-272, 
1  plate. 

After  having  been  comparatively  harmless  except  in  restricted  areas 

for  some  years,  Nysius  vinitor,  Berg.  (Rutherglen  bug)  has  been  one 

of  the  most  serious  insect  pests  in  New  South  Wales  during  1915-16, 

being  common  also  in  South  AustraUa  and  Victoria  where  similar 

damage  over  very  large  areas  was  done.    N.  vinitor  was  first  recorded 

in  the  vineyards  at  Rutherglen  in  1888.    It  is  closely  allied  to  Blissus 

UucKypterus  (chinch  bug)  and  is  among  the  worst  of  the  native  insect 

pests  of  New  South  Wales.    When  the  bugs  attack  potatoes,  tomatoes, 

etc.,  their  presence  is  soon  known  by  the  drooping  of  the  leaves  and  by 

the  final  destruction  of  the  foliage  or  ripening  seeds.    In  the  orchard 

they  damage  fruit  in  all  stages  of  development.    The  eggs  of  these  bugs 

are  generally  foimd  upon  the  stems  of  grass  and  weeds,  or  among 

rubbish  on  the  ground,  in  which  the  yoimg  larvae  also  shelter.    They 

can  then  be  easily  destroyed  by  burning  off  the  weeds  or  spraying  the 

infested  areas  with  red  oil  emulsion.    When,  however,  the  bugs  have 

entered  orchards  or  gardens,  control  is  more  difficult.    Where  only  a 

small  area  is  infested,  the  bugs  can  be  driven  away  by  lighting  a  smudge 

fire  to  the  windward  of  the  trees,  but  this  may  have  to  be  repeated 

several  times,  and  it  will  only  move  them  on.    Catching  the  bugs  is  a 

better  method,  and  in  the  early  morning,  while  they  are  semi-torpid, 

they  should  be  jarred  into  a  pan  of  water  and  kerosene.    A  9-foot 

sheet  of  galvanised  iron  can  be  converted  into  a  shallow  pan  by  turning 

up  the  ends  and  sides.    This  should  be  filled  with  a  gallon  of  water 

to  which  a  pint  of  kerosene  is  added.    The  thin  scum  of  oil  kiUs  every 

bug  as  it  drops  in.    A  sheet  may  be  used  instead  of  a  pan,  but  has  to  be 

rolled  up  and  dipped  in  kerosene  or  boiling  water  to  kill  the  bugs. 

Unsatisfactory  results  were  obtained  with  hght  traps.    An  acetylene 

lamp  with  reflectors  or  an  electric  light  might  attract  the  bugs,  but  the 

cost  would  be  very  high.    The  present  high  price  of  benzole  precludes 

its  use  in  any  quantity  as  a  contact  spray.    Other  contact  poisons, 

such  as  kerosene,  blue  oil  emulsion,  or  tobacco  and  soap,  can  often  be 

effectively  used,  but  spraying  must  be  thorough  and  from  the  centre 

of  the  tree.    Kerosene  torches  have  been  recommended  and  may  be 

effective  if  carefully  used. 

ZiMMER  (J.  T.).  A  Few  Factors  in  Inseet  QonXto\.—Philijypme  Agric. 
Rev.,  Mantfa,  viii,  no.  3,  1915,  pp.  169-175.  [Received  25th  April 
1916.] 

Insects  may  be  divided  into  those  which  are  beneficial,  neutral,  and 
injurious,  though  none  of  these  groups  are  stable,  since  an  insect  may 
be  injurious  at  one  stage  of  its  life-history  and  beneficial  at  another. 
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The  blister  beetles  of  America,  for  example,  feed  as  larvae  on  locust 
eggs,  while  in  the  adult  stage  they  attack  lucerne  and  often  cause  serious- 
injury.  Destructive  methods  of  control  include  natural  enemies^ 
trapping,  collecting,  exposure  to  extremes  of  temperature,  inundation, 
and  the  appUcation  of  poisons,  corrosive  mixtures  or  fumigants. 
Preventive  measures  include  the  application  of  dust  sprays,  formation 
of  ditches,  fertilisation  of  poor  soils,  cultivation  of  resistant  stocks,  use 
of  screens,  tarred  bands,  etc.  Sporadic  outbreaks  are  usually  caused 
by  a  sudden  decrease  in  the  number  of  natural  enemies.  Absolute 
bird  protection,  unless  it  is  proved  that  certain  birds  are  more  injurious 
than  beneficial,  is  one  of  the  best  insecticidal  methods.  Too  much 
reUance  should  not  be  placed  on  methods  of  controlling  widespread 
pests  by  introduced  parasites.  When  the  prevalence  of  a  pest  is  due 
to  the  change  of  conditions  brought  about  by  man,  complete  reUef  lies 
only  in  the  re-establishment  of  the  balance  of  nature. 

Perold  (A.  I.).  Viticulture  in  South  Africa. — IntermU,  Rev.  Sci.  <t 
Pract.  AgriCy  Rome,  vii,  no.  1,  January  1916,  pp.  1-30, 
[Received  2nd  May  1916.] 

The  principal  insect  pests  of  the  vine  in  South  Africa  are  Phylloxera, 
calanders  [sic]  and  mealy  bug.  Phylloxera  made  its  appearance  at  the 
Cape  about  25  years  ago,  with  the  result  that  almost  all  the  old  vines 
are  now  extinct  and  nearly  90  per  cent,  of  the  present  plants  are  grafted 
on  American  stocks.  Nematodes  cause  considerable  damage  in  very 
sandy  soils,  especially  to  European  stocks.  Calanders  are  most  trouble- 
some in  young  plantations  where  the  soil  has  been  recently  trenched, 
especially  in  clay  and  peat  soils.  They  cut  the  yoimg  leaves  and  shoots 
and  later  eat  both  berries  and  stalks  of  the  green  grapes ;  they  generally 
disappear  when  the  grapes  begin  to  ripen,  probably  owing  to  the 
excessive  heat.  The  simplest  way  of  getting  rid  of  these  insects  is  to 
remove  the  soil  aroimd  the  vine  so  as  to  make  a  little  hollow  at  the  root 
at  the  beginning  of  the  rainy  season ;  when  this  is  done,  they  disappear 
in  about  two  years.  Spraying  with  lead  arsenate  in  spring  and  summer 
is  also  effective.  Mealy  bug  {Pseudococcus)  does  a  good  deal  of  damage 
to  trellised  vines  in  the  Cape  Peninsula  and  the  surroimding  country. 
Cyanide  fumigation  is  the  Best  remedy,  though  costly. 

Seitner  ( — .).  Bombyx  pint  injorious  to  Pine  Trees  in  Austria. — 
Iniemat.  Rev,  Set.  &  Pract,  Agric,^  Rome,  vii,  no.  1.  January  1916, 
pp.  173-175.  [Abstract  from  CentralblaU  fiir  das  gesanUe 
Forstweseriy  Vienna,  xli,  nos.  5-6,  1915,  pp.  161-173.]  [Received 
2nd  May  1916.] 

The  extensive  damage  caused  in  1913  by  Dendrdimus  {Bombyx)  pint 
to  a  forest  near  Vienna  has  afforded  the  author  an  opportunity  of 
describing  the  life-history  of  this  insect.  The  forest  consists  principally 
of  black  pine,  which  is  felled  every  80  years  and  replaced  by  new 
plantations.  It  also  contains  oaks,  hornbeams  and  elms,  and  is 
surrounded  by  large  cultivated  fields.  In  November  1912,  a  great 
number  of  old  cocoons  were  found  in  the  bark  of  the  pines  and  in  the 
hedges,  and  later  large  nmnbers  of  small  winter  caterpillars  were 
collected.  Black  pine,  owing  to  the  rough  character  of  its  bark, 
appears  to  be  more  favoured  than  white  pine  by  the  hibernating 
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caterpillars.  To  prevent  the  caterpillars  from  reaching  the  crown,  a 
band  of  cloth,  soaked  in  an  adhesive,  was  placed  round  the  trunk  of 
the  trees,  at  a  cost  of  13^.  6d.  per  acre.  This  measure  was  successful 
and  large  numbers  were  foimd  to  have  been  trapped  by  this  means  yi 
the  following  spring.  Examination  of  the  trees  showed  that  the 
caterpillars  had  been  unable  to  pass  the  bands  and  the  crowns  were 
undamaged.  The  collected  caterpillars  were  found  to  be  attacked  by 
parasites  to  the  extent  of  90  per  cent.,  on  account  of  which  no 
preventive  measures  were  taken  in  1914.  This  experiment  was 
successful  and  in  that  year  the  forest  was  Uttle  attacked,  and  still 
less  so  in  the  simmier  of  1915. 

Parasites  of  the  winter  caterpillars  were  less  numerous  than  those  of 
the  summer  ones ;  they  incluaed  the  larvae  of  a  Braconid,  probably 
Bhogcts  esefibechii,  Hart.,  ExochUum  giganteum,  Orav.,  an  Ophionid  not 
yet  identified  and  AparUdes  fulvipes,  Beinh.,  which  is  of  little  import- 
ance, but  no  Tachinid  larvae  were  found  on  them.  From  several 
hundreds  of  these  caterpillars  reared  entirely  in  captivity,  11  specimens 
of  Sturmia  (Zygobothria)  bimaoulata,  Hts.,  which  natched  in  May,  and 
a  single  specimen  of  Pales  pavida,  Mg.  (P.  ciUpeda,  Bnd.)  were 
obtained.  Of  1,598  examples  of  adult  caterpillars  and  pupae  collected 
at  the  end  of  June  and  beginning  of  July,  3  per  cent,  were  parasitised 
by  Ichneumonids  and  76*6  per  cent,  by  Tachinids  and  Sarcophagids. 
The  Tachinidae  were  almost  exclusively  represented  by  Blepharopoda 
scuteUata,  R.  D.,  and  the  Saboophaoidae  by  Sarcophaga  qffiniSy  Zell., 
/S.  cUropoSy  Mg.  and  8.  camaria  albiceps.  The  Ichneumonidab  were 
mostly  represented  by  ExochUum  giganteum,  Orav.,  Theronia  atalantaey 
Ejrieg.,  and  Pimpia  instigator^  and  the  Ghalcid,  MonodonUnnenu 
dentipes,  Dalm.  The  principal  parasite  of  the  eggs  was  Tdeas 
laeviusctdus,  which  appears  to  have  been  very  useful. 

It  is  stated  in  conclusion  that  the  few  caterpillars  which  remain 
during  the  winter  in  the  crown  of  the  pine  trees  do  not  diminish  the 
practical  value  of  employing  adhesive  belts.  In  order  to  locaUse  the 
most  infested  places  it  is  necessary  to  collect  the  larvae  from  a 
certain  number  of  trees  in  each  zone  during  the  winter.  In  the  forest 
under  consideration,  the  most  important  enemies  were  Blepharopoda 
scuteUcUa  and  the  Sarcophaoidae.  The  bed  of  pine-needles  should 
not  be  removed,  as  it  affords  good  cover  for  the  natural  enemies, 
especially  those  of  the  winter  caterpillars,  though  the  most  important 
parasites  are  those  which  attack  the  summer  caterpillars  and  the  pupae. 


Jablonowski  (J.).  Phlyctaenodes  slicticaUs,  lUeroplepIdoptera  Injurious 
to  Plants  cultivated  in  Hungary.— Zntema^.  Rev.  Sci.  d  Pract. 
Agric.,  Rome,  vii,  no.  1,  January  1916,  pp.  172-173.  [Abstract 
from  KozteUk,  Budapest,  xxv,  no.  32,  1915,  pp.  1157-1160.] 
[Received  2nd  May  1916.] 

In  July  1915,  reports  were  sent  to  the  Royal  Hungarian  Entomolo- 
gical Station  that  in  Transylvania  an  unknown  larva  was  causing 
serious  and  imexpected  havoc.  It  attacked  in  swarms  the  fields  of 
lucerne,  clover,  horse  beans,  maize,  pumpkins,  potatoes  and  peas.  In 
one  place  it  completely  destroyed  whole  fields  of  lucerne  and  clover. 
The  insect  in  question  proved  to  be  PUyctaenodes  sticticalis,  L.,  which 

(C275)  s 
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had  appeared  previously  in  Hungary  in  1901.  Since  then  it  had  not 
been  seen  again,  except  in  1905  in  one  place  near  Pest.  This  insect 
comes  from  Russia  where  it  has  caused  considerable  havoc  at  different 
times  ever  since  1769.  It  is  also  known  in  the  United  States,  where 
it  was  probably  introduced  from  Russia.  In  America  and  also  more 
recently  in  Russia,  it  has  shown  a  marked  preference  for  sugar-beet. 
The  author  was  unable  to  ascertaiu  whether  this  moth  has  lived  on 
weeds  without  attracting  the  notice  of  farmers  during  the  fourteen 
years  since  the  last  outbreak,  or  whether  the  present  invasion  was 
derived  from  the  swarms  whidh  occurred  in  Russia  during  1909,  1912 
and  1913.  The  life-history  of  the  insect  is  described  with  the  measures 
of  control  adopted  in  Russia  and  in  America.  In  Hungary  only  one 
generation  of  P.  sticticalis,  namely  the  July  one,  has  hitherto  caused 
damage.  The  foUowing  generation  disappeared,  leaving  no  trace,  and 
no  serious  attention  was  therefore  given  to  prevent  a  further  spread 
of  the  insect.  Nevertheless  the  following  means  of  control  are 
advised  :  Surrounding  the  infested  fields  with  a  ditch  and  destroying 
the  larvae  along  it;  spraying  the  unattacked  portions  of  infested 
crops  with  a  3  to  5  per  cent,  solution  of  barium  chloride  and  ploughing 
the  soil  deeply  in  the  infested  places,  accompanied  by  a  thorough 
extermination  of  all  weeds. 


RiVEROs  (E.).  ChUocorus  4-pustulatu8,  a  Natural  Enemy  of  Aphis 
persicae  and  perhaps  also  of  Eriosoma  lanigera,  in  Argentina.— 
Intemat.  Rev.  Set.  &  Pract,  Agric,,  Rome,  vii,  no.  1,  January 
1916,  p.  172.  [Abstract  from  La  Enologia  Argentina,  Mendoza, 
Year  1,  no.  6,  pp.  163-164,  1915.]    [Received  2nd  May  1916.] 

When  visiting  the  Agricultural  School  of  San  Juan  in  February  1915, 
the  author  noticed  numerous  examples  of  ChUocorus  i-pustulatus  on 
peach-trees  which  had  been  attacked  by  Aphis  persicae,  out  on  which 
all  traces  of  that  Aphid  had  disappeared.  Examples  of  the  same 
CoccinelUd  were  also  stated  to  have  been  seen  on  apple  trees  attacked 
by  Eriosoma  lanigerum. 


Sanzin  (R.).  The  ** White  Cochineal  of  the  Vine''  (Psmidococciis 
vitis)  in  the  Provinces  of  Mendoza  and  La  Rioja  (Argentina).— 
Internal,  Rev.  Sci.  d  Pract.  Agric.,  Rome,  vii,  no.  1,  January 
1916,  p.  173.  [Abstract  from  La  Enologia  Argentina,  Mendoza, 
Year  1,  no.  6,  pp.  164-165,  1915.]    [Received  2nd  May  1916.] 

The  presence  of  Pseudococcus  vitis  has  been  noticed  for  some  time 
past  at  Mendoza,  and  this  pest  is  menacing  the  cultivation  of  vines 
recently  started  in  that  province.  While  this  scale  has  two  generations 
in  the  year  in  Europe,  in  these  regions,  owing  to  the  warm  climate, 
it  may  have  three  or  more.  The  individuals  of  the  last  generation 
hibernate  imder  the  bark  of  the  stocks,  hence  the  necessity  of  removing 
the  bark  from  the  vines  in  autumn  so  as  to  destroy  the  largest  possible 
number  of  individuals.  The  plants  are  then  treated  with  lirae-sulphur 
wash  or  petroleum  emulsion* 
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Young  (H.  D.).  The  Generation  of  Hydrocyanic  Acid  Gas  in  Fumiga- 
tion 1^  portable  madiines.  —  California  University  Agric.  Coll, 
Berkeley,  Circ.  139  (N.D.),  8  pp.,  5  figs.  [Received  8th  May  1916.] 

The  tents  used  for  fumigation  with  hydrocyanic  acid  suffer  con- 
siderable damage  from  bums  by  acid  when  the  ordinary  pot  method 
of  generating  the  gas  is  employed,  and  therefore  a  portable  generator 
from  which  the  gas  may  be  delivered  to  the  tent  from  the  outside  is  a 
distinct  advantage,  not  only  as  preventing  the  damage  to  the  tents, 
but  also  as  an  economiser  of  material  and  giving  better  control.  The 
portable  fumigating  machine  here  described  consists  of  a  cylindrical 
drum  aroimd  the  inner,  upper  part  of  which  is  a  circular  tank  for  cjranide 
solution  connected  on  one  side  with  a  pimip,  the  deUvery  tube  of  which 
projects  into  the  centre  of  the  drum.  By  operating  this  pump  the 
cyanide  solution  may  be  deUvered  in  measured  quantities.  The  full 
charge  is  600  oz.  pure  sodiimi  cyanide  dissolved  in  150  U.S.  gals,  water 
placed  in  the  upper  tank  and  600  oz.  of  concentrated  sulphuric  acid 
diluted  with  an  equal  volume  of  water  placed  in  the  bottom  part  of 
the  drum  ;  this  is  sufficient  to  generate  the  whole  of  the  gas  provided 
for  bv  the  cyanide.  The  pump  is  graduated  in  oimces  of  soUd  cyanide, 
as  this  is  the  usual  basis  of  calculation  for  the  fumigation.  The  method 
of  mixture  adopted,  namely,  of  running  a  standard  cyanide  solution  as 
required  into  fairly  concentrated  sulphuric  acid,  involves  the  steady 
dilution  of  the  acid  each  time  a  charge  is  used.  As  this  is  contrary  to 
the  usual  practice,  a  series  of  careful  experiments  was  conducted  in 
order  to  determine  the  efficiency  of  the  generation ;  the  results  were 
perfectly  satisfactory  and  showed  that  up  to  the  last  charge  the 
amount  of  gas  involved,  though  slightly  less  in  proportion,  was  still 

3uite  efficient.  Another  objection  was  the  solubility  of  the  gas  in  the 
iluted  acid  ;  this,  thous^h  serious  in  the  cold,  is  of  small  amount  if  the 
Uquidbe  warn ;  this  warmth  is  obtained  by  i^xing  the  acid  and  water 
just  before  use  and  jacketing  the  machine  with  some  non-conductor 
to  minimise  the  loss  of  heat.  This  method  is  foimd  to  be  accurate  in 
dosage,  to  give  a  rapid  and  uniform  generation  of  gas  and  does  not 
bum  the  tents.  The  apparatus  must  be  kept  scrupulously  clean  and 
no  dirt  must  be  allowed  to  enter  the  pump. 

Conor  (M.).  Les  invadons  de  sauterelles  en  Afrique  Hineure.  (Figura- 
tions et  Textes  anciens.)  [Locust  invasions  in  North  Africa. 
Ancient  figures  and  text  references.] — Arch,  Instil.  Pasteur 
Tunis,  Tunis,  ix,  no.  3,  Ist  April  1916,  pp.  149-156,  1  plate. 

This  paper  contains  a  series  of  quotations  from  ancient  writers  from 
Herodotus  to  the  Byzantine  poet  Corippus  concerning  locust  invasions 
in  Northern  Africa  and  their  effect.  Reproductions  of  six  figures  of 
locusts  from  mosaics  found  at  El-Djem  are  given.  These  are  stated 
to  be  so  accurate  that  there  can  be  no  doubt  that  the  species  concerned 
was  Schistocerca  peregrina, 

Beeson  (C.  F.  C).  Ambrosia  Beetles  or  Pin-Hole  and  Shot-Hole 
Borers.  (Col.,  Fam.  Ipidae,  Platypodidae).— /tuJian  Forester, 
Allahabad,  xlii,  no.  4,  April  1916,  pp.  216-223, 1  plate. 

Ambrosia  beetles  belonging  to  the  Platypodinae  are  abundant 
in  India  and  Burma,  while  those  of  the  Scolytinae  are  represented 
in  temperate  forests.    The  majority  Uve  in  the  larval  stages  on  a  fungus 
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growing  in  galleries  bored  in  the  wood  by  the  parent  beetles.  Certain 
species  of  ambrosia  fungi  are  believed  to  be  definitely  associated  with 
certain  species  of  beetles.  The  spores  of  the  fungus  are  distributed 
by  the  adults  either  accidentally  or  intentionally,  as  in  the  case  of  the 
European  species  XyUborus  dispar,  F.,  where  the  spores  are  carried 
in  the  crop  and  later  regurgitated,  or  as  in  some  Indian  forms,  where 
the  dorsal  pores  of  the  thorax  serve  as  carriers.  The  trees  attacked 
are  those  which  have  been  weakened  by  other  insects,  fungi,  etc.,  or 
have  been  recently  felled.  Healthy  trees,  and  barked  or  partially 
seasoned  imbarked  logs  are  rarely  attacked,  while  dry  timber  is 
immime.  Direct  fatal  injury  has  been  recorded  in  the  case  of  living 
tea,  cofEee,  camphor,  pomaceous  and  citrus  fruits,  etc. 

The  galleries  in  the  sapwood  and  outer  heartwood  are  referable  to 
three  types.  In  the  case  of  X.  major,  Steb.,  X.  semigranosuSy  Bldfd., 
X,  foriiicaJtuSy  Eichh.,  and  Eccoptoptems  sex-spinosus,  Motsch.,  the 
gallery  consists  of  an  entrance  tunnel  bored  horizontally  into  the  sap> 
wood  of  the  sal  tree  [SJiorea  robt^ta]  ending  in  an  irregular  chamber  from 
which  a  number  of  branches  are  given  off.  Pairing  in  X.  major  occurs 
before  the  migratory  flight ;  eggs  are  laid  in  groups  of  from  three  to  six 
in  the  innermost  branches.  Egg-laying  and  extension  of  the  galleries 
continues  as  long  as  conditions  are  favourable.  Pupation  of  the  larvae 
takes  place  in  the  lateral  branches  or  in  the  central  chamber.  A  very 
large  proportion  of  the  adults  are  females.  In  X,  faUaXy  Eichh.,  the 
entrance  tunnel  runs  horizontally  and  radially  into  the  sapwood,  and 
from  it  the  main  tunnel  passes  right  or  left,  following  the  rings  of 
wood.  Secondary  branches  given  off  from  the  main  tunnel  are  occupied 
by  eggs  or  larvae.  Pupation  usually  takes  place  in  special  chambers 
on  the  main  and  lateral  galleries  or  in  the  outer  part  of  the  sapwood. 
Modifications  of  this  type  are  foimd  in  X.  perforans,  Woll.,  X.  anarewesiy 
Bldfd.,  X.  parvulus,  Eichh.,  X.  submarginatuSy  Bldfd.  and  X.  lalioclliSy 
Bldfd.  The  galleries  of  the  Scolytinae  differ  in  the  presence  of  a 
special  pupal  chamber  for  each  individual,  formed  on  the  primary  or 
secondary  tunnels.  In  the  genus  Crossotarstis  the  entrance  gaUeiy 
runs  radially  and  horizontally  to  a  depth  of  from  2  to  4  inches,  then 
gives  off  a  series  of  vertical  branches,  terminating  in  vertically  arranged 
pupal  chambers.  Eggs,  larvae  and  inmiature  adults  occur  in  all  palrts 
of  the  system. 

The  following  is  a  list  of  ambrosia  beetles  attacking  Shorea  robusta : — 
Scolytinae  :  X,  andrewesiy  Bldfd. ;  X.  apUmaluSy  Wich. ;  X.fdOaXy 
Eichh. ;  X.  laticcUiSy  Bldfd. ;  X.  memory  Steb. ;  X.  parvtdtUy  Eichh. ; 
X.  pefforans,  Woll. ;  X,  schlichiiy  Steb. ;  X.  semigranomsy  Bldfd. ; 
X.  sufmarginatuSy  Bldfd.  Platypodinae  :  Crossotarsus  banvouloiri. 
Chap. ;  C  eaundersiy  Chap. ;  Diapus  furtivuSy  Samps. ;  Z).  quinjue- 
spiruUuSy  Chap. ;  Platypus  cavusy  Stroh. ;  P.  cupuUUuSy  Chap.  ; 
P.  cwrtuSy  Chap. ;  P.  soltduSy  Chap. ;  P.  pUifronSy  Chap. 

Morrill    (A.  W.).    Report  of  the  Bntomologist  of  the    Aiisona 

.    Commission  of  Agricultiire  and  HortieultAre.— iinzona  Cammiss. 

Agric.  and  Hortic.y  7th  Ann.  Rept  for  the  Year  ending  30th  Jane 

1915y  PhoeniZy  24th  December  1915,  pp.  9-^,  18  figs.,  6  plateB. 

[Received  23rd  May  1916.] 

During  the  year  ended  30th  June  1915,  the  following  insect  pests 
were  f oimd  on  imported  nursery  stock  or  other  plants : — Coccus 
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kesperidum  (soft  brown  scale),  Aspidiotits  camelUae  (greedy  scale), 
Saisseiia  oleae  (black  scale),  Chrysomj)hdlus  aurantii  (California  red 
scale),  C  aonidum  (Florida  red  scale),  Aidacaspis  rosae  (rose  scale), 
Lepidosaphes  beckii  (purple  scale),  Hemichionaspis  aspidistrae  (fern 
scale),  Pseudococcus  cUri  (citrus  mealy  bug),  Aleurodes  {Dialeurodes) 
cUri  (citrus  whitefly),  an  undetermined  whitefly  and  thrips,  Eriosoma 
lanigerum  (woolly  apple  aphis),  Aegeria  exUiosa  (eastern  peach  borer), 
mtdberry  borer,  ana  Tetranyckus  idarius  (red  spider). 

Orchard  inspection  was  mainly  directed  against  the  San  Jos6  scale 
[Aspidiotm  pemiciosus^  and  the  codling  moth  \Cydia  pcnnonella]. 
In  the  inspection  of  citrus  fruits  during  the  autumn  and  winter  of 
1914-15  a  normal  amoimt  of  scarring  by  Scirtothrips  citri  (citrus  thrips) 
was  recorded,  in  addition  to  continued  freedom  from  scale-insects. 
Measures  were  taken  to  prevent  the  introduction  into  the  State  of  the 
lucerne  weevil  [Hypera  variabUis].  Demonstrations  were  given  on  the 
control  and  eradication  of  the  San  Josfi  scale,  Parlatoria  blanchardi 
(date  palm  scale),  codling  moth,  bryobia  mite  [Bryobia  pratensis], 
grape  flea-beetle,  cabbage  worm,  melon  louse  [Aphis  gossypii]  and 
grasshoppers.  Investigations  on  the  control  of  the  harvester  ant 
[Pogonomyrmex  barbaia],  the  green  June  beetle  [AUorhina  nitida]  and 
the  alfalfa  seed  Ghalcid  [Bruchophagus  funthris]  were  undertaken. 
P.  barbata  is  now  imder  complete  control  in  the  experimental  lucerne 
field,  but  has  not  been  exterminated.  Failure  to  accomplish  exter- 
mination may  have  been  due  to  the  fact  that  the  field  was  not  used 
either  for  pasture  or  cropping,  thus  allowing  a  rank  growth  of  weeds 
and  lucerne.  The  amount  of  London  purple  required  was  2^  lb.  as 
against  28^  lb.  during  1914.  The  results  of  experiments  against 
B.  funebris  indicated  the  value  of  border  trap-crops  as  a  means  of 
control. 

The  flea-beetle,  HaUioa  foliacea,  which  was  unusually  abundant 
and  destructive  to  the  foliage  of  apple  and  grape  in  1914,  was  not 
recorded  in  1915,  but  an  allied  form  H.  carinata  (steel-blue  grape  flea- 
beetle)  was  present  on  deciduous  fruit  trees,  grapes,  and  a  native  plant, 
Pachjflophus  eximias  (desert  primrose),  crowing  in  a  vineyard  in  the 
Salt  River  Valley.  This  is  probably  me  native  food-plant  and  is 
widely  distributed  in  Arizona  at  elevations  below  3,500  or  4,000  feet. 
P.  eximius  is  a  well-known  weed  in  vineyards  in  south  California.  In 
Arizona  the  beetles  appeared  during  thelast  week  in  March  and  the  first 
two  weeks  in  April.  Sprajdng  with  lead  arsenate,  at  the  rate  of  1  oz.  of 
powder  to  1  U.S.  gal.  water,  with  1  oz.  soap  in  every  8  U.S.  gab.,  proved 
an  effective  remedy.  Clean  culture  appears  to  be  unportant.  Bryobia 
pratensis  was  injurious  to  orchard  trees  in  one  distnct.  Sprajring  on 
4th  May  with  sulphur  at  the  rate  of  3  lb.  to  50  U.S.  gals,  water  gave  prac- 
tically no  results,  but  a  second  application  was  effective.  Chrysobothris 
femorata  (flat-headed  apple  borer)  was  destructive  to  peach,  apricot 
and  plum  trees  in  the  Salt  River  Valley.  This  insect  confines  its 
attacks  to  weak  or  wounded  trees  and  in  the  Salt  River  Valley  it  has 
been  noted  that  over-cropping  of  fruit  trees  is  liable  to  be  followed  by 
severe  attack  by  the  borer.  The  most  severe  damage  is  iLsually  done 
to  yoimg  trees,  where  one  or  two  borers  may  girdle  and  kill  the  tree. 
Extensive  damage  is  usually  traceable  to  concutions  which  have  been 
unfavourable  to  vigorous  growth.  The  presence  of  borers  can  usually  be 
detected  by  slight  discolorations  of  the  bark,  by  sawdust-like  castmgs 
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and  sometimes  by  the  exudation  of  gum.  Badly  infested  trees  should 
be  dug  up  and  destroyed.  When  not  abundant,  the  larvae  may  be  dug 
out  with  a  knife,  but  preventive  measures  are  more  important  than 
the  destruction  of  borers  after  infestation  has  occurred.  The  trunks 
may  be  protected  by  a  wrapping  made  of  several  thicknesses  of  news- 
paper and  the  soil  should  be  heaped  up  round  the  bottom  of  the  paper 
covering  to  protect  the  base  of  the  tree.  Whitewash  may  also  be  applied 
to  the  exposed  parts  of  the  trunk  and  to  the  larger  branches.  The 
whitewash  is  prepared  from  16  lb.  stone  lime  with  sufficient  water  to 
slake  it,  5  lb.  melted  beef  tallow  and  5  lb.  salt.  The  lime  should  not 
be  allowed  to  boil.  One  application  made  in  May  will  be  sufficient 
for  the  season.  Whale-oil  or  soft  soap,  formed  into  a  thick  liquid  by 
adding  a  solution  of  caustic  potash  or  washing  soda,  with  1  pt.  crude 
carbolic  acid  to  each  10  gals,  of  the  wash,  also  acts  as  a  deterrent. 
The  first  appUcation  should  be  made  in  May  and  the  second  and  third 
at  intervals  of  about  six  weeks.  A  species  of  Leucotermes  was 
apparently  responsible  for  the  destruction  of  pear  trees  in  two  districts, 
and  also  of  oUves.  The  trees  were  completely  severed  just  below  the 
surface  of  the  ground.  FranldinieUa  tritid  (wheat-flower  thrips) 
was  less  destructive  to  deciduous  fruits  than  usual.  Blackberries 
were  most  seriously  injured,  attack  resulting  in  the  premature  dropping 
or  imperfect  development  of  the  fruit.  Grood  results  were  claimed  from 
the  use  of  nicotine  whale-oil  soap  mixture,  used  at  the  rate  of  one 
teaspoonful  Black  Leaf  40,  \  oz.  soap,  and  one  gal.  water.  Experi- 
ments on  the  grafting  of  English  and  French  varieties  of  walnuts  on 
native  stocks  led  to  the  discovery  of  two  boring  pests  of  walnut, 
namely,  Prionus  calif ornicus  and  Euzophera  aglaeella.  P.  calif  amicus 
is  known  to  attack  apple,  blackberry,  grape,  oak,  poplar,  prune,  black 
walnut  and  English  walnut.  The  larvae  work  in  the  roots  of  both 
Uving  and  dead  trees,  as  long  as  the  wood  of  the  latter  is  moist. 
Wounded  bark  or  improper  pruning  may  lead  to  decay  and  attack  by 
this  beetle,  though  it  is  not  probable  that  injury  in  walnut  orchards  will 
ever  be  severe.  The  larvae  can  be  controlled  by  destroying  them  in  their 
burrows  by  means  of  a  knife  or  a  wire.  The  caterpillars  of  E.  aglaeella 
burrow  under  the  bark  next  to  the  sap  wood  and  in  some  cases  com- 
pletely girdle  the  tree.  The  burrows  are  easily  detected  by  the  accumu- 
lation of  f  rass  at  the  opening.  The  best  remedy  is  to  cut  out  the  larvae 
with  a  knife  before  1st  May.  An  allied  species,  E,  semifuneralis 
(American  plum  borer),  is  widely  distributed  m  the  United  States  and 
Canada.  Young  oUve  trees  were  considerably  damaged  by  Cicada 
cindifera.  Small  stems  and  branches  were  weakened  by  the  formation 
of  egg  punctures,  so  that  it  was  found  advisable  to  cut  out  affected 
parts  as  soon  as  the  adults  had  disappeared.  Hand-collection  of 
adults  in  the  early  morning  is  recommended.  Sdrtothrips  citri  was 
less  abundant  than  usual.  There  appears  to  be  a  definite  relation 
between  the  amount  of  injury  by  thrips  and  the  growth  of  vegetation 
between  the  rows  of  trees.  Fruit  from  clean  cultivated  groves  is  usually 
more  scarred  than  that  produced  in  orchards  in  which  weeds,  lucerne, 
or  grass  may  be  present.  The  grasshopper,  Mdanopl/us  differentialiSy 
was  injurious  to  lucerne  in  some  districts.  Poisoned  bait  prepared 
according  to  the  formula,  20  lb.  wheat  bran,  1  lb.  Paris  green,  2  U.S.  qts. 
molasses,  3  oranges  or  lemons  and  water,  was  effective  against  insects 
which  had  passed  the  second  ilymphal  stage.    By  doubling  the  niunber 
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of  oranges  or  lemons  and  by  increasing  the  amount  of  bran  to  25  lb., 
the  bait  was  made  attractive  to  young  hoppers.  A  modified  Criddle 
mixture  consisting  of  50  lb.  fresh  horse  manure,  1  lb.  Paris  green, 
1  lb.  salt,  and  three  oranges  is  recommended  for  use  against  the  young 
forms.  The  bait  should  be  scattered  on  damp  ground  if  possible. 
Stidocephala  festina  (three-cornered  alfalfa  hopper)  was  destructive 
to  a  lucerne  seed  crop  near  Phoenix.  Injury  is  due  to  the  feeding 
habits  of  both  inmiature  and  adult  forms,  which  suck  the  juices  from 
the  stems.  The  scars  produced  sometimes  appear  as  rings  or  girdles 
with  a  gall  formation,  and  the  stem  is  liable  to  break  off  at  this  point. 
Clean  cultivation  is  the  only  suitable  control  measure.  The  Erotvlid 
beetle,  Languria  mozardi  (alfalfa  stem  borer)  was  present  in  injunous 
numbers  in  the  Salt  River  Valley  in  the  sununer  of  1915.  Coarse  stems 
were  more  subject  to  infestation  than  the  finer  ones,  and  damage  was 
greatest  in  fields  which  had  not  been  well  cultivated  and  irrigated. 
SugarH^ane  was  attacked  by  DicUraea  sp.,  probably  Uneclata  (Mexican 
moth  borer),  and  by  Sphenojihorus  phomicienais  (bill  bug).  The  last- 
named  species  was  present  in  June  and  the  beginning  of  July,  attacking 
mainly  the  yoimg  canes.  The  point  of  injury  was  usually  at,  or  near 
the  junction  of  the  new  cane  with  the  mother  stalk.  Pupation  was 
observed  to  take  place  in  the  soil  and  probably  began  after  8th  July. 
Damage  was  most  serious  in  a  plot  which  for  several  years  previously 
had  been  left  to  grow  Bermuda  and  Johnson  grass.  Maize  was 
attacked  to  a  marked  degree  by  the  cotton  boll  worm  [Cfihridea 
obscieta],  especially  during  August.  In  one  field  from  70  to  75  per  cent. 
of  the  stalks  were  infested,  but  the  yield  was  not  appreciably  reduced. 
The  larvae  over  a  small  part  of  the  field  were  destroyed  by  shaking  a 
mixture  of  equal  parts  of  lead  arsenate  and  flowers  of  sulphur  into  the 
unfolding  buds.  This  method  of  control  should  not  be  used  in  cases 
in  which  the  stalks  are  required  for  fodder.  Owing  to  the  unusual 
winter  conditions  in  1914-15,  the  melon  aphis  [Aphis  gossypii]  was 
abimdant  on  the  weed,  Malva  parvifloray  and  later  became  prevalent 
throughout  melon  fields.  Natural  enemies  were  abundant  and  acted 
as  effective  checks.  This  fact  suggests  that  it  is  more  important  to 
guard  against  Aphids  in  melon  fields  during  seasons  which  are  not 
favourable  for  continuous  winter  breeding  than  during  those  in  which 
the  insect  is  foimd  in  large  numbers  upon  weeds  before  melons  are 
planted.  Three  unidentified  species  of  blister  beetles  were  reported 
as  attacking  vegetable  crops.  Cutworms  were  abundant  in  southern 
Arizona.  Tri^obaris  trinotcUa  (potato-stalk  weevil)  increased  in 
importance  in  the  southern  parts  of  the  State.  The  native  food-plant 
is  the  yellow-flowered  ground  cherry.  The  eggs  are  laid  in  punctures 
in  the  stalks  of  the  host  plant,  and  the  larval  and  pupal  stages  are 
passed  in  the  middle  of  the  stem.  There  is  probably  more  than  one 
generation  annually.  The  only  practical  measure  of  control  is  the 
destruction  of  weeds  in  which  the  insect  may  breed.  The  salt  marsh 
caterpillar  [Estigmene  acraea]  appeared  as  a  pest  of  beans  in  one  locality. 
The  egg-masses  can  be  collected  by  hand  or  a  lead  arsenate  spray  used 
against  the  larvae.  The  most  destructive  cotton  pest  was  a  Capsid 
bug  allied  to  Lygus  pratensis.  Clean  cultivation  and  autunm  and 
winter  ploughing  are  important  in  reducing  the  mmibers  of  the  insect. 
The  cotton  leaf  caterpillar  [Anomis  argiUacea]  was  generally  distributed, 
but  in  smaller  numbers  than  in  preceding  years,  Tetranychus  fnmaculatt^ 
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(cotton  red  spider),  occurring  on  strawberries  and  violets,  has  not  yet 
been  found  on  cotton  in  Arizona.  If  found  in  cotton  fields,  it  is  easily 
checked  by  spraying  with  potassium  sulphide  solution  (3  lb.  to  100  U.S. 
gals,  water).  Extensive  defoliation  of  sage  by  the  beetle,  Trirhabda 
canadensis,  occurred  on  the  Navajo  Indian  Reserve.  This  species  has 
also  been  observed  on  Solidago  canadensis  (golden  rod)  in  New  York, 
and  an  allied  form,  T.  ItUeodncta,  on  Artemisia  calif omica  in  California. 
The  outbreak  of  T.  canadensis  is  probably  not  of  great  significance 
and  the  insect  will  resume  its  normal  status  in  a  short  time.  If 
injurious  numbers  continue  to  be  present,  the  use  of  natural  enemies 
seems  to  be  the  only  possiliJe  means  of  control. 


Proelamatfon  eoneenilng  the  Blaek   Weevil  Borer  of  Bananas.— 
Jamaica  Oaz.  Extraordinary,  28th  April  1916. 

This  Proclamation  orders  the  destruction  by  fire  or  otherwise  of 
banana  and  plantain  plants  or  parts  of  plants  infected  by  the  bkck 
weevil  borer  [Cosmopolites  sordidtis].  No  suckers  may  be  planted  on, 
or  removed  from  land  found  to  be  infested  with  t)us  weevil. 


Watts  (Dr.  F.).  On  Legblaflng  against  Plant  Diseases.— TF^^  Indian 
Bull.,  Barbados,  xv,  no.  3, 1915,  pp.  158-165.  [Received  26th  May 
1916.] 

Legislation  against  plant  pests  and  diseases  shotdd  be  so  framed  that  it 
will  meet  changing  conditions,  but  at  the  same  time  should  be  sufficiently 
definite  to  afford  conununities  the  protection  to  which  they  are  reason 
ably  entitled.    It  is  suggested  that  pests  and  diseases  of  plants  should 
be  divided  into  two  classes,  namely,  those  causing  serious  injury,  and 
those  which,  though  troublesome,  cause  less  damage.    Pests  and 
diseases  of  the  first  group  should  be  made  notifiable  and  shotdd  b 
dealt  with  in  schedtdes  and  regulations  made  under  the  Ordinance 
Pests  and  diseases  of  the  second  class  wotdd  become  known  through 
agrictdtural  officers  and  cultivators  of  crops  and  legislation  in  tL* 
d^ection  shotdd  consist  of  the  appointment  of  inspectors  to  report  c: 
such  pests  and  diseases.    Neglect  to  control  an  infectious  but  no:. 
notifiable  disease  on  the  reconmiendation  of  the  inspector  shoul' 
if  necessary,  be  followed  by  a  magisterial  order  to  enforce  contri 
Penalties  should  attach  to  any  neglect  to  comply  with  the  latter  a: 
power  should  be  given  to  the  Grovemment,  through  ito  proper  officers, : 
carry  out  the  necessary  measures  at  the  owner's  expense.    To  prevc. 
the  introduction  of  pests  and  diseases,  imported  plante  should 
inspected  on  arrival  and  dealt  with  as  required  by  the  inspect' 
Provision  should  also  be  made  to  prohibit  importation  from  countr* 
in  which  any  dangerous  pest  or  disease  is  known  to  exist.    This  pn  ^" 
concludes  with  the  draft  of  a  bill  framed  on  these  principles  to  pre  ^ 
the  introduction  and  spread  of  plant  pest9  and  diseases, 
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Harland  (S.  €.)•  Notes  on  Trichogramma  minulum  (pretiosa). — West 
Indian  Bidl.,  Barbados,  xv,  no.  3,  1915,  pp.  168-175.  [Received 
26th  May  1916.] 

Experiments  were  carried  out  to  observe  the  extent  to  which  Tricho- 
gramma mintUum,  Riley,  obtained  from  the  eggs  of  Dialraea  saccharcdis, 
is  capable  of  parasitising  other  insect  eggs.  To  induce  parasitism  a 
number  of  eggs  produced  under  insectary  conditions,  and  therefore 
imparasitised,  were  exposed  to  the  attacks  of  T.  minutum.  Oviposition 
took  place  readily  in  the  eggs  of  Chloridea  (Hdiothis)  obsoleta,  F.  (cotton 
boll  worm),  16  parasites  emerging  from  six  eggs  in  nine  days  after 
oviposition.  Under  field  conditions  about  40  per  cent,  of  the  eggs  of 
C,  obsoleta  were  parasitised  by  T.  mimUurn,  by  a  Chalcid  indistinguish- 
able from  T.  minutum  and  by  an  unidentified.  Hymenopteron.  In  the 
case  of  Laphygma  frugiperda,  S.  and  A.  (com  worm),  oviposition  by 
T,  minulum  was  observed  to  take  place  in  eggs  from  which  the  hairy 
covering  was  more  or  less  absent.  An  average  of  three  parasites  per 
egg  was  obtained.  Under  certain  conditions,  therefore,  T.  minutum 
can  parasitise  the  eggs  of  L.fmgiperday  though  in  nature  the  protection 
afforded  by  the  hairy  covering  renders  the  parasitism  ahnost  negUgible. 
Egg-laying  was  also  found  to  take  place  in  the  eggs  of  Utethesia  omatrix 
(pink  underwing  moth),  Eudamus  proteus,  L.  (bean  leaf-roller),  Cal/podes 
etJdius,  Cram,  (arrowroot  worm),  and  an  unidentified  cutworm. 
Parasites  other  than  T.  minutum  were  reared  from  the  eggs  of  the 
above-mentioned  insects  collected  in  the  field.  Attempts  to  induce 
oviposition  on  the  part  of  these  parasites  in  eggs  of  another  insect  met 
with  negative  results.  T.  minutum  was  in  every  case  a  subsidiary 
parasite,  since  the  number  obtained  in  the  field  was  always  less  than 
that  of  other  egg-parasites  of  the  same  host. 

Two  methods  are  suggested  for  the  control  of  Dialraea  saocharalis : — 
(1)  To  breed  T,  minutum  in  captivity  and  liberate  this  species  at 
intervals ;  (2)  to  increase  the  number  of  hosts  of  T.  minutum,  preferably 
on  the  windward  side  of  canefields.  Utethesia  omatrix,  which  Iajs 
large  clusters  of  eggs  and  feeds  on  the  leguminous  weed  Crotcdaria, 
should  prove  suitable  for  increasing  the  numbers  of  T,  minutum. 
The  practice  of  growing  Crotalaria  retusa  in  or  near  cane-fields  should 
result  in  the  control  of  Z).  saccharalis  to  a  certain  degree  and  also  of 
C.  obsoleta  and  the  cotton  worm  [Anomis  argiUacea.]  M.  omatrix 
however  is  also  parasitised  by  a  Hymenopteron,  which  is  more  abundant 
than  T.  minutum  and  hinders  the  oviposition  of  the  latter,  and  by  a 
Braconid,  which  attacks  the  larva,  and  reduces  the  number  of  moths 
available  for  egg-laying. 

Patne  (Olga  0.  M.).  On  the  Lile-Hlstory  and  Stroctore  of  Tdephorus 
lituratus.  Fallen. — Jl.  Zool.  Research,  London,  i,  no.  1,  April  1916, 
pp.  4-32, 18  figs.,  2  plates. 

Larvae  of  the  Malacoderm  beetle,  Tdephorus  liluratus.  Fall,  were 
found  near  Manchester  among  and  below  the  roots  of  grass  at  a  depth  of 
about  2  inches  and  near  the  roots  of  elder  and  rhododendron.  The  first 
larvae  were  obtained  in  October  and  other  specimens  at  intervals  imtil 
the  following  June.  Pupae  were  observed  on  12th  May  and  the  first 
adtdt  on  1st  June.    Eggs  were  deposited  on  25th  June  by  adults 
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captured  on  the  previous  day,  but  failed  to  hatch.  Some  of  the  larvae 
collected  were  placed  singly  in  breeding  tins  in  a  greenhouse,  while 
others  were  kept  in  the  open  under  conditions  approaching  the  normal 
as  nearly  as  possible.  Experiments  on  the  feedmg  habits  of  the  larvae 
aeemed  to  show  that  they  are  primarily  carnivorous ;  the  larvae  of 
the  Syrphid,  Platycheirus  aJhimanus^  F.,  of  a  Noctuid,  Leucania  sp., 
and  Dipterous  larvae  of  the  family  Borboridae  are  readily  attacked, 
though  some  individuals  were  also  fed  on  the  grains' of  wheat.  These 
were  attacked  at  the  germinating  end,  and  in  some  cases  the  young 
shoots  were  also  eaten.  Maize,  barley  and  oats  were  rarely  attacked. 
Potatoes,  turnips,  carrots,  etc.,  in  the  soil  are  probably  only  attacked 
when  already  damaged.  When  both  wheat  grains  and  the  larvae  of 
Leucania  and  P.  aJbimanus  were  present,  the  former  only  were 
attacked,  and  it  may  be  assumed  that  in  the  absence  of  animal  food 
serious  damage  may  be  done  to  cereals  or  vegetables.  The  larvae  are 
attacked  by  the  Carabid  beetle,  Pterostichus  madidus.  Owing  to  their 
hairy  covering  they  are  able  to  survive  in  water  for  a  long  time  ;  they 
can  also  exist  for  about  two  days  in  the  total  absence  of  moisture. 
Pupation  occurs  in  circular  burrows  at  a  depth  of  from  2  to  3  inches ; 
in  captivity  the  first  pupa  was  observed  at  the  end  of  March.  Pupae 
were  found  difficult  to  Dring  to  the  adidt  condition,  owing  to  their 
susceptibility  to  increase  in  temperature  and  to  the  readmess  with 
which  they  were  attacked  by  a  fungus.  The  presence  of  a  clay  soil 
was  found  to  be  important.  Adults  occur  in  nature  on  nettles,  grass 
and  trees  near  the  larval  habitat.  Egg-laying  takes  place  in  June  and 
July,  and  the  adult  stage  probably  does  not  last  more  than  six  weeks ; 
the  adult  is  probably  omnivorous.  AUied  species  are  known  to  attack 
Aphids  and  the  eggs  of  Icerya,  while  T.  bUineatfis  feeds  on  the  young 
leaves  of  birch.  T^e  anatomy  of  the  larva  and  the  external  characters 
of  pupa  and  adtdt  are  described. 

Green  (E.  E.).  Observations  on  some  recently  daseribed  Coeddae*— 
Bull.  Entom.  Research,  London,  vii,  no.  1,  May  1916,  pp.  51-52, 1  fig. 

Pseudococcus  hkaudatus,  Eeuch.  [see  this  Review,  Ser.  A,  iii,  p.  647] 
is  stated  to  be  a  synonym  of  P.  virgatus,  Ckll.,  other  sjaonyms  of  this 
species  being  P.  ceriferus,  Newst.,  P.  taiini.  Green,  and  P.  marchalii 
Vayssiftre.  Fiorinia  morrisi,  Brittin  [see  this  Review,  Ser.  A,  iii, 
p.  721]  is  stated  to  be  identical  with  F.  astdiae,  a  synonym  of  F.  gigas, 
Mask.,  now  placed  in  the  genus  Leucaspis.  Pinnaspis  nitidtM,  Britt.,  is 
a  synonym  of  Lepidosaphes  (MytHaspis)  pyriformis.  Mask.,  Lecanium 
armatum,  Brit.,  of  Ctenochiton  spinosus,  Mask.,  and  Cryptococcus 
nudatus,  Brit.,  of  Kuwanina  (Sphaerococcfos)  parvus.  Mask.  Fiorinia 
maskeUi,  Brit.,  should  be  referred  to  the  genus  Leucaspis,  and  Scutare 
fanbriata,  Brit.,  to  Rhizococcus, 

Green  (E.  E.).  Remarks  on  Coeddae  from  Northern  Australia— ii.— 
Bull.  Entom.  Research,  London,  vii,  no.  1,  May  1916,  pp.  5J-65, 
11  figs. 

The  following  scale-insects  are  recorded: — Aspidiotus  destrucU^i 
Sign.,  on  foliage  of  Pandanus  odoratissimus ;  A.  fodiens,  Mask.,  on 
Mekdeuca  leucadendron  and  Pithecolobium  monUiferum ;   A.  orientalis, 
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Newst.,  on  Ficus  orbicularis,  on  milkwood  tree  and  on  an  undetermined 
introduced  tree;  A.  unUobis,  Mask.,  on  M.  Uucadendron ;  A. 
(AonidieUa)  miniataey  sp.  n.,  on  twigs  of  Eucalyptus  miniata ;  A. 
{Aonidiella)  subcuiicularisy  sp.  n.,  on  the  leaves  of  Ficus  orbicularis ; 
Porogymnaspis  rufa,  gen.  et  sp.  n.,  on  leaves  of  P.  odoratissimus ; 
P.  angidata,  gen.  et  sp.  n.,  on  P.  odoratissimus ;  Chionaspis  dHatata, 
Green,  on  P.  odoratissimus ;  C,  graminiSy  Green,  var.  near  divergens, 
on  grasses ;  Hemichionaspis  minor,  Mask.,  on  GrevUlea  hdiosperma 
and  sisal  hemp ;  H.  pseudaspidistrae,  sp.  n.,  on  P.  odoratissimus ; 
Lepidosaphes  incisor,  sp.  n.,  on  M.  leucadendron ;  L,  hemichionaspi- 
formis,  sp.  n.,  on  M.  leucadendron  and  heavily  attacked  by  a  red 
parasitic  fungus ;  Leucaspis  japonica  var.  darwiniensis,  var.  n.,  on 
foliage  of  Fic^is  orbicularis ;  Fiorinia  acaciae,  Mask.,  on  Acacia  sp.  ; 
Saissetia  (Lecanium)  nigra,  Nietn. ;  Pulvinaria  psidii,  Mask.  ;  Asterole- 
canium  htUi,  sp.  n.,  on  foliage  of  the  palm,  Livistona  humUis  ;  Sphaero- 
coccus  diaspidiformis,  sp.  n.,  on  leaf-stalks  of  L.  humilis. 


r^  Cameron  (A.  £.).    Some  Experiments  on  the  Breeding  of  the  Mangold 

1^  Fly  (Pegomyia  hyoscyami,  Panz.)  and  the  Dock  Fly  {Pegomyia 

^^  bicolor,  WIed.) — BuU.  Entom.  Research,  London,  vii,  no.  1,  May 

i  1916,  pp.  87-92,  2  figs. 

^  The  food-plants  of  Pegomyia  hyoscyami,  Panz.,  belong  mainly  to  the 

famiUes  Chenopodiaceae  and  Solanaceae,  although  the  Caryo- 
p:  PHYLLACEAE  and  GoMPOSiTAE  may  also  be  attacked.    The  dock  is  not 

i  a  host  plant  of  P.  hyoscyami,  but  of  an  aUied  species,  P.  bicolor,  Wied. 

a  The  leaves  of  dock  are  also  mined  by  P.  nigritarsis,  Zett.    Experiments 

>  carried  out  in  1912  and  1913  to  ascertain  whether  adtdts  of  P.  hyoscyami, 

c  reared  from  larvae  fed  on  belladonna  leaves,  would  oviposit  on  leaves 

::  of  mangolds  met  with  negative  results.    [See  this  Review,  Ser.  A,  ii, 

pp.  61&--618.]    The  experiments  were  repeated  in  1915  on  a  larger 
scale.    Sugar-beets  were  sown  in  some  compartments  and  mangolds 
in  others ;   the  plants  were  kept  free  from  weeds  throughout  the 
^:  summer.    In  the  first  compartment,  in  which  sugar-beete  were  sown, 

^  P.  bicolor  reared  from  Rumex  obtusifolius  was  Uberated ;   in  the  second 

and  third,  both  sown  with  sugar-beet,  were,  liberated  P.  hyoscyami 
.  reared  on  beUadonna  and  on  mangolds  respectively.     In  the  last  two 

[  compartments,  sown  with  mangold,  were  placed  P.  bicolor  reared  from 

dock  and  P.  hyoscyami  from  belladonna.    The  insects  were  introduced 
'  between  22nd  June  and  3rd  September.    Oviposition  was  first  observed 

on  9th  August,  on  the  part  of  females  in  the  last  cage.  By  3rd 
September  the  leaves  were  badly  bhstered  by  the  larvae.  The  following 
conclusions  were  reached  as  the  result  of  these  experiments : — (1) 
P.  hyoscyami  reared  on  belladonna  will  oviposit  and  complete  its  life- 
history  on  mangolds  if  belladonna  is  absent.  (2)  P.  hyoscyami  reared 
on  mangolds  did  not  oviposit  on  sugar-beet.  (3)  P.  bicolor  reared  on 
dock  did  not  oviposit  and  complete  its  life-history  on  mangold  or 
sugar-beet.  It  may  be  assumed  that  P.  hyoscyami  reared  on  mangold 
or  sugar-beet  will  not  oviposit  on  dock.  (4)  A  careful  examination  of 
blistered  leaves  of  weeds  and  cultivated  plants  must  be  made  before 
asserting  that  damage  is  due  to  either  of  the  above  species.  Cheruh 
podium  album  (goosefoot)  is  definitely  known  to  be  attacked  by 
P.  hyoscyami,  but  the  occurrence  of  a  migration  from  this  plant  to 
mangolds  has  not  yet  been  established. 

(C285)  a2 
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Pantel  (J.)*  Note  biologlque  sur  Rhacodineura  antique,  FaD.  (et  non 
Ceromasia  rufipes,  B.  B.)»  Tachinaire  parasite  des  Forflciiles. 
[Biological  note  on  Rhacodineura  antiqua.  Fall,  (nee  Ceromaiia 
rufipes^  B.  B.),  a  Tachinid  parasite  of  earwigs.] — BuU^Soc,  Entom. 
France,  Paris,  no.  8, 1916,  pp.  150-154. 

In  some  previous  papers  on  the  habits  of  Rhacodineura  aniiqaa.  Fall., 
the  author  had  incorrectly  recorded  this  species  under  the  name, 
Ceromasia  rufipes,  B.B.  R,  antiqua  was  first  described  by  Bodzianko 
from  south  Russia,  where  it  was  observed  to  live  singly  in  yoimg  forms 
of  Forficula  tomis,  Kolenati.  Adults  were  foimd  on  the  wing  in  the 
summer  and  pass  the  autunm  and  winter  in  the  larval  stage  in  the  body 
of  the  host.  There  is  one  egg-laying  period,  though  the  eggs  are 
deposited  in  several  hosts.  The  first  stage  larva,  which  has  not  been 
observed,  is  assumed  to  be  temporarily  present  in  some  protected  and 
well  aerated  position  in  the  host.  In  the  second  stage  the  larva  lies 
freely  in  the  body  cavity,  and  towards  the  end  of  this  stage  it  migrates 
to  the  region  of  the  neck  and  bores  a  hole  through  the  integument  to 
which  it  appUes  its  posterior  stigmata,  the  host  being  stimulated  to 
form  a  protective  sheath  round  the  parasite.  The  second  moult  occurs 
in  this  position.  The  puparium  resembles  that  of  DigoruxJiada 
setipennis ;  the  duration  of  the  pupal  stage  varies  from  17  to  38  days. 
Adults  have  been  obtained  in  March  at  Setubal;  Portugal,  and  in  June 
and  August  in  Holland.  The  duration  of  the  second  larval  stage 
greatly  exceeds  that  of  the  first  or  third ;  larvae  in  this  stage  are  to 
be  met  with  from  July  to  the  following  May. 

Back  (E.  A.)  Sc  Pemberton  (G.  E.).  Effect  of  Cold-Storage  Tempsra- 
tures  upon  the  Pupae  of  the  Mediterranean  Fruit  Fly.— ^^  Agric. 
Research,  Washington,  B.C.,  vi,  no.  7, 15th  May  1916,  pp.  261-260, 
7  tables. 
Although  Ceratitis  capikUa,  Wied.,  is  mainly  transported  from  one 
country  to  another  in  the  larval  sta^e  within  fruits,  there  are  indications 
that  the  fly  may  be  carried  long  distances  in  the  pupal  stage  and  be 
capable  of  producing  infestation.  It  was  therefore  considered  desirable 
to  obtain  data  on  the  effect  of  cold-storage  on  the  pupae.  Experi- 
mental work  with  temperatures  lower  than  45**  F.  was  conductcKl  in 
a  modem  cold-storage  plant ;  for  temperatures  between  49*^  F.  and 
57°  F.  ordinary  refrigerators  were  used.  Pupae  from  one  to  ten  days 
old  sifted  from  sand  beneath  host  fruits  were  placed  in  storage  in  vials 
for  varying  periods.  From  observations  on  173,318  pupae,  it  was 
concluded  that  none  could  survive  exposure  for  longer  periods  than 
were  necessary  to  kill  eggs  and  larvae  in  host  fruits  maintained  at 
similar  temperatures  [see  this  Review,  Ser.  A,  iv,  p.  124].  The 
critical  temperature  below  which  development  into  the  adiilt  state 
could  not  take  place  was  about  50°  F.  The  age  of  the  pupa 
apparently  had  no  direct  bearing  on  its  abiUty  to  withstand  low 
temperatures. 

Snyder  (T.  E.).    Egg  and  Manner  of  Oviposition  of  Lyctus  vlanicoliis. 

—JL  Agric.  Research,  Washington,  D.C,  vi,  no.  7, 15th  May  1916, 

pp.  273-276,  4  plates. 

Beetles  of  the  genus  Lyctus  are  of  economic  importance  owing  to  the 

damage  they  do  to  seasoned  timber.    L,  planicoUis  is  a  native  American 
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species  occurring  in  the  southern  parts  of  the  United  States.  The 
winter  is  passed  in  the  larval  stage.  At  Washington,  D.C.,  and  at 
Falls  Church,  Va.,  adults  emerged  from  infested  wood  in  breeding  cages 
at  the  end  of  February  and  the  beginning  of  March,  but  emergence 
did  not  become  general  imtil  the  middle  of  April.  The  last  adults 
appeared  in  July.  At  Baltimore,  Md.,  emergence  in  a  heated  buUding 
took  place  in  January.  Mating  occurs  commonly  during  May  and 
egg-laying  bedns  a  few  days  later.  Eggs  are  deposited  in  hickory,  ash 
and  oak,  in  the  open  ends  of  pores  in  the  sapwood,  two  eggs  usually 
being  laid  together.  The  incubation  period  is  about  10  days,  and 
newly-hatched  larvae  appear  in  June.  Pupation  occurs  during  the 
following  April.  The  presence  of  numerous  larvae  in  the  wood  gives 
rise  to  the  so-called  powder-post  condition.  Injury  to  unfinished  wood 
products  can  be  prevented  by  adapting  a  system  of  inspection  and 
methods  of  disposal  of  stock  to  the  seasonal  history  of  the  insects. 
Finished  products  may  be  treated  with  creosote  to  prevent  attack, 
but  this  substance  stains  the  wood.  The  pores  may  be  closed  by  the 
application  of  paraffin  wax,  varnish,  or  linseed  oil.  Sapwood  which 
has  been  seasoned  for  less  than  8  or  10  months  is  not  Uable  to  attack. 
Preventives  should  be  appUed  before  1st  March. 


Bunker  (P.  S.).  Report  oT  Soperintendent  of  Gypsy  and  Brown  Tail 
Moth  Work. — Ann.  Rept.  Park  Commissioners^  City  of  Fitchburg, 
Mass.,  for  1915,  Fitchburg,  1916,  pp.  45--52,  3  plates.  [Received 
30th  May  1916.] 

The  most  effective  single  feature  in  the  suppression  of  the  gipsy 
moth  [Lymantria  dispar]  is  the  thinning  out  of  non-resistant  trees, 
such  as  oak,  grey  birch,  etc.,  upon  which  the  larvae  feed  in  early  stages. 
Since  dispersal  is  brought  about  by  mechanical  transport  and  by  wind, 
it  is  essential  that  colonies  should  not  be  allowed  to  develop  in  hedges, 
fields,  etc.  The  removal  of  non-resistant  trees  from  roadsides  and 
adjoining  private  property  to  a  distance  of  from  25  to  60  feet  from  the 
road  was  carried  out  on  a  large  scale  during  1915,  and  resulted  in  about 
90  per  cent,  reduction  of  infestation  in  residential,  business  and 
suburban  districts.  This  measure  was  supplemented  by  the  collection 
of  effg-masses  and  spraying  in  the  most  seriously  infested  localities. 

Tn^  most  effective  measure  for  the  control  of  the  brown-tail  moth 
[Euproctis  chrysorrhoed]  is  the  removal  of  non-resistant  species,  these 
being  practically  the  same  as  those  attacked  by  the  gipsy  moth. 
Sprays  can  also  be  appUed  in  spring  against  this  species  and  against 
the  elm  leaf  beetle  [OatemceUa  hUecla]. 


SuBFACE  (H.  A.).  Compulsory  Spraying  of  Trw%.— Weekly  Press 
BuU.fPenns.  Dept,  Agric,  Harri^urg,  i,  no.  11,  16th  March  1916. 
[Received  30th  May  1916.] 

By  the  regulations  of  the  Nursery  Inspection  Law,  owners  of  trees 
infested  with  injurious  insect  or  fungus  pests  are  required  to  spray  the 
same  if  instructed  to  do  so  by  the  inspector.    In  case  of  neglect  to 
carry  out  these  instructions,  spraying  can  be  carried  out  by  the 
Department  of  Agriculture  at  the  owner's  expense. 
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The  Clover  Leaf  Weevil. — Weekly  Press  Bull,  Penns.  Dept.  Agnc., 
Harrisburg,  i,  no.  19,  18th  May  1916. 

The  clover  leaf  weevil  [Hypera  variabilis]  has  recently  occurred  in 
injurious  numbers  in  the  eastern  part  of  Pennsylvania.  There  is  no 
known  method  of  controlling  this  pest,  but  it  can  be  checked  to  a  great 
extent  by  pasturing.  Ploughing  under  red  clover  .after  the  second 
season,  materially  reduces  the  numbers.  Mowing  the  clover  has  a 
certain  disadvantage,  in  that  the  weevils  may  survive  on  fallen  leaves, 
etc.,  imtil  the  new  growth  has  appeared. 

ScHREiBER  (A.).   BpeANTb-JiN  itBtTyiUNHi  pacTeNiiiHi  onpyoKNBaHie 

nxh  NNOeiCTIIONAaMN*  [Whether  flowering  plants  can  be  damaged 
by  spraying  them  with  insecticides.] — «TpyAbl  Elopo  no  npN- 
KnaANOH  60TaNlllct.»  [Bulletin  of  Applied  Botar^y],  Petroyrad, 
no.  i  (89),  1916,  pp.  175-176. 

The  author  made  experiments  in  the  summer  of  1915  at  Irkutsk  on 
spraying  plants  of  Calendula  officinalis  attacked  by  cateipiUars  of 
Barathra  {Mamestra)  brassicae  with  solutions  of  extract  of  Aloe  and  of 
Veratrum  album.  Although  the  plants  were  in  full  bloom,  they  were 
not  damaged  and  afterwards  gave  a  good  crop  of  seed,  though  the 
insects  were  killed  by  the  insecticide.  This  experiment  confirms  a 
similar  experiment  with  tobacco  by  Glasenapp  [see  this  Review,  A,  i, 
p.  370]. 

EoROLKOv  (D.  M.).  KpywoBHNKOBafl  HOJIb.  [Zophodia  convdu- 
teiUa,  Hb.]-—  «  CaA*b  N  OropOA*b.»  [Orchard  and  Market-Garden], 
Moscow,  no.  2-3,  February-March,  1916,  pp.  64-66. 

The  author  gives  a  short  accoimt  of  the  life-history  of  the  Pyralid, 
Zophodia  convduteUa,  Hb.,  and  its  control.  The  adults  are  on  the  wing 
in  spring  and  oviposit  on  the  berries  of  currants  and  gooseberries; 
the  larvae  penetrate  into  the  fruits  and  feed  on  their  seeds  and  contents, 
passing  from  one  fruit  to  another.  The  larvae  pupate  in  the  soil  and 
winter  as  pupae,  the  imago  emerging  in  the  following  spring.  The  best 
remedies  consist  of  the  removal  of  injured  berries  and  collecting  the 
caterpillars,  digging  the  soil  in  autumn  and  winter,  and  spraying  in 
spring  with  a  mixture  of  Bordeaux  liquid  (Jib.  of  copper  sulphate, 
i  lb.  of  quick  lime  in  about  3  gallons  of  water)  and  Paris  green  (J  oz.  of 
green  and  IJoz.  of  quick  lime  in  about  3  gallons  of  water)  which 
prevents  oviposition  and  poisons  the  larvae.  Bushes  exposed  to  the 
sun  are  avoided  by  the  females  and  measures  which  improve  ventilation 
are  therefore  advantageous. 

Sacharov  (N.).    Onerb  o  AtirreiibNocTN  SirroHOJiorNHecKoH  CraHiiiii 

aa  1915  rOA*b.  [Report  on  the  work  of  the  Entomological 
Station  for  1915.] — ^Published  by  the  Entomological  Station  of 
Astrachan],  Astrachan,  1916,  12  pp. 

The  insect  pests  recorded  during  the  summer  of  1915  include : — 
GryUoUdpa  gryUotalpa,  L.,  (vulgaris),  which  injured  plants  in  market- 

fardens,  especially  early  tomatoes ;    Thrips  tabad,  Lind.  (communis, 
Izel),  which  was  specially  injurious  in  the  first  half  of  July ;    Tingis 
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• 

pyriy  F. :  Myzus  cerasi,  F. ;  Hydlopterua  arundinis,  L.  {pruni^  F.) 
was  present  in  large  quantities  on  plums,  apricots,  peaches,  and  black- 
thorns ;  the  migration  of  this  species  to  Phragmites  communis  was  first 
observed  on  29th  May ;  Hyporumieuta  molineUi^,  Zell. ;  PMydaenodes 
sttcticaliSf  L.,  the  first  generation  of  which  attacked  mustard,  etc. ; 
the  second  generation  was  less  numerous  and  no  special  damage  was 
noticeable;  the  caterpillars  of  the  first  generation  of  Homoeosoma 
ndndeUa,  Hb.,  were  reported  on  16th  June,  the  adults  of  the  second 
generation  appearing  on  the  2nd  July ;  Pieris  brassicae,  L. ;  BisUm 
hirtariuSj  CI.,  the  caterpillars  of  which  injured  quinces  {Cydonia 
vulgaris)^  in  some  cases  defoliating  whole  orchards;  Lctphygma 
(Caradrina)  exigua^  Hb.,  injuring  vegetables  and  onions;  BarcUhra 
(Mamiestra)  brassicae^  L. ;  RhyncKites  bacchus,  L. ;  R.  auratus,  Scop. ; 
PolyphyUa  alba,  PaU. ;  Serioa  brunnea,  L. ;  E^pioometis  {Tropinota) 
hirta.  Pod. ;  Eriocampindes  Umacinaf  L.  {Sdandna  adumbrata,  King) ; 
Trichiooampus  (Cladius)  viminalis,  Fall,  the  larvae  of  which  injured 
poplar  trees,  but  can  be  effectively  checked  by  tanglefoot  belts. 

The  following  are  also  added  to  the  pests  recorded  in  Astrachan 
during  1912-1914  [see  this  Review,  Series  A,  iii,  p.  219] : — Eriophyes 
tiliaey  Pagnst.,  on  ornamental  lime-trees ;  E.  brevitarsus,  Fock.,  and 
E.  nalepai,  Fock.,  on  Alnus  glutinosa ;  Brachycolius  noxius,  Mordw., 
on  wheat ;  Cclopha  compressa,  Koch,  the  galls  of  which  were  noticed 
on  elm-trees ;  Eriosoma  (Schizoneura)  lanuginosum,  Hart.,  on  Ulmus 
suberosa ;  Orthezia  urticae,  L.,  on  stems  of  hops ;  Kermes  variegatus, 
Gmel.,  in  cracks  of  the  bark  of  oaks ;  Etdecanium  (Lecanium)  vini, 
Bch.,  on  vines ;  Chionasjns  salicis,  L.,  on  willows. 

Lepidopterous  pests  included : — Anarsia  lineateUa,  Zell.,  boring  in 
young  branches  of  Oleaster;  PhyUorycter  (LithocoUetis)  qfierdfclieUa, 
Zell.,  mining  oak  leaves ;  Acrolepia  assecteUa,  Zell.,  injuring  onions  ; 
Depressaria  depressella,  Hb.  (not  nervosa,  as  stated  in  the  above- 
mentioned  list),  the  caterpillars  of  which  injure  the  inflorescences  of 
dill  and  other  Umbelliferae ;  Hemithea  strigata,  Miill.,  the  caterpillars 
of  which  were  found  on  apple  trees,  as  were  also  those  of  Acrobasis 
obtusella,  Hb. ;  Tortrix  (Cacoecia)  ribeana,  Hb. ;  T.  (C.)  cerasana,  Hb. ; 
and  T.  (Pandemis)  chondriUana,  H.S.,  on  apple  and  pears ;  Sparganothis 
(Oenophihira)  piUeriana,  Schiff.,  and  Epagoge  (Amphisa)  rhombicana, 
Schiff.,  on  blackberries;  Tortrix  pclitana,  Hw.,  on  dill;  Ancylis 
(Phoxopteryx)  comptana,  Froel ;  Mdideptria  (Hdiothis)  scutosa, 
Schiff.,  the  caterpillars  of  which  live  on  Artemisia  scoparia,  which  is 
planted  to  hold  drifting  sand ;  Phytometra  (Pltma)  guUa,  Gn. ; 
Acronyda  megacephala,  F.,  on  leaves  of  poplars ;  the  Hesperid, 
Oarcharodus  alceae,  Esp.,  on  mallows ;  Pdia  {Mamestra)  oleracea,  L., 
and  Scotogramma  (Af.)  trifoUi,  Rott.,  on  tomatoes ;  Arctia  vHUca,  L., 
on  wallflowers. 

Coleoptera : — Saverda  populnea,  L.,  on  poplars ;  Pyrrhidium  san- 
guineum,  L.,  the  aaults  of  which  were  occasionally  shaken  from  apple 
trees,  the  larvae  being  found  underneath  the  bark  of  oak ;  ChaUmdes 
aurata.  Marsh.,  the  adults  of  which  skeletonise  the  leaves  of  willows 
and  aspen ;  Plagiodera  versicolor,  Laich.,  the  larva  and  adults  of  which 
skeletonise  willows  ;    Cassida  murraea,  L.,  on  apples. 

Hymenoptera : — Cimbex  lutea,  L.  {saliceti,  Zadd.),  on  willows ; 
Pontania  proximo,  Lep.  (Nemaius  valisnierii,  Hart.),  the  galls  of  which, 
were  found  on  willows,  the  larva  appearing  on  15th  May  and  the  adults 
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on  14th  June ;  P.  salicisy  Christ  (Nematus  gaUarum,  Hart.),  on  red 
osier,  the  larva  emerging  from  the  galls  on  8th  October ;  Mtcronemalus 
abbrematus^  Htg.,  on  pear  trees ;  Trichiocampm  (Cladius)  mminaliSf 
Fall. ;  Emphytus  trunccUits,  Klug,  on  strawberries  in  May ;  Rhabdo- 
jihaga  (Cecidomyia)  scUicis,  Schr.,  on  willows. 

Three  stations  for  hiring  apparatus  were  opened  during  the  year, 
and  notwithstanding  the  war  and  the  scarcity  of  insecticides,  they 
proved  very  valuable.  A  total  of  25  sprayers  were  used  and  some 
30,000  vine  stocks,  about  4,000  fruit-trees  and  over  160,000  tomato 
plants  were  sprayed  ;  the  machines  were  in  use  for  170  dajrs  by  133 
growers.  The  cost  of  the  management  of  these  stations  was  £7  10«.  Orf., 
and  about  £2  10^.  Od.  was  received  for  hire,  besides  £21  from  the  sale 
of  insecticides.  Some  3,500  copies  of  posters  on  insect  pests  were  also 
published. 

Experiments  were  also  made  with  several  new  insecticides.  London 
purple  (1  lb.  in  about  100  gallons  of  water  and  2  lbs.  of  lime)  was 
tested  under  natural  conditions  on  the  caterpiUars  of  Hyponomeuta 
mcAinellus'y  the  death  of  some  of  the  caterpillars  occurred  within 
18  hours,  and  within  three  days  only  single  individuals  survived ;  it  is 
thought  that  London  purple  may  be  effective  in  replacing  Paris  green 
and  it  is  proposed  to  test  it  on  other  pests.  Eerosene-lune  emulsion 
(\  lb.  of  lime,  1  lb.  of  kerosene  and  3  gallons  of  water,  the  emulsion 
being  strained  before  use)  proved  very  effective  against  Aphis  pomi. 
The  disadvantage  of  this  emulsion  is  that  it  clogs  the  nozzle  of  the 
sprayer. 

N.  SL    HaoTOflTenbHaji  NeoSxoANHooTb  ycTpoAcTsa  b%  BiiHorpaAHii- 

icaxi  rHtSAHilNlllli  Ann  HTNIIIi.  [The  urgent  necessity  of 
providing  nests  for  birds  in  vineyards.]  —  Supplement  to 
«CaA*b,  OropOA*b  N  EaXHa.»  [Orchard,  Market-Garden  and 
Bachza\  Astrachan^  no.  2-3,  February-March,  1916,  pp.  13-15, 
Ifig. 

The  value  of  tits,  wrens,  warblers  and  other  birds  in  destroying 
Phylloxera  and  the  caterpiUars  of  Pdychrosia  botrana  is  emphasised, 
and  the  provision  of  nesting  places  in  vineyards  is  urged. 

VOSTRIKOV  (P.).      riTNIiy  — nOHOIUNNKN   HMOBtlCa  Bl  N0Tpe6jieNiii 

BpeAHurb  NaotKoayxi  n  BUAaioiuafloii  b%  3toh%  oTHOUieHiN 

pOMb  rpana  N  CKBopi^a.  [Birds  assisting  man  in  the  control  of 
insect-pests  and  the  important  part  played  by  rooks  and  star- 
lings.]—Supplement  to  «  CaA%,  OropOA*b  N  EaXHa.»  [Orchards, 
Market'Oarden  and  Bachza\  Astrachan,  no,  2-3,  February-March 
1916, 13  pp.,  5  figs. 

This  paper  contains  a  general  review  of  the  assistance  afforded  by 
birds  in  destroying  insect  and  other  pests.  In  the  government  of 
Astrachan  a  very  important  and  useful  part  in  this  respect  isplayed  by 
rooks  (Corviis  frugihjus)  and  starlings  (Stumm  vulgaris).  The  former 
destroys  the  larvae  of  Euxoa  segetum,  Defndrolimus  segregatus^  D,  pint, 
PolyphyUafuUoy  P.  alba,  locusts,  Lethrus  apterus,  Bothynoderes  {Cleonus) 
punctiventris,  wireworms,  and  many  other  insects.  Swarms  of  rooks 
and  starlings  often  serve  as  an  indication  of  the  presence  of  egg-clusters 
of  locusts.  In  one  case  the  author  witnessed  the  destruction  by  these 
birds  of  all  the  egg-clusters  over  an  area  of  567  acres. 
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Anutchin  (A.).  KyKypysNuH  HOTuneKi,  ero  mNSHb  n  6opb6a  ci 

HNH*b.  [Pyrcmaia  nubilalis,  Hb.,  its  life-history  and  control.] — 
«  CaAOBOA*b.»  [The  Horticidturist],  Rostov-on-Don,  no.  5,  May, 
1916,  pp.  227-230,  6  figs. 

Pyrausta  nubilalis  is  very  widespread  in  European  Russia  and  in 
Siberia,  and  is  particularly  common  in  the  South,  injuring  maize, 
millet,  hemp  and  hops ;  in  the  province  of  the  Don,  where  no  hemp 
and  hops  are  cultivated,  it  chiefly  injures  maize  and  to  some  extent 
millet.  The  various  stages  of  the  pest  are  described  and  figured  ;  the 
eggs  are  laid  about  the  middle  of  July  on  the  surface  of  the  stems  and 
in  two  weeks  the  caterpillars  emerge,  feeding  first  on  the  surface  and 
then  penetrating  into  the  stem,  where  they  remain  for  the  whole  of  their 
life.  The  caterpillars  winter  inside  the  stem,  pupating  only  in  April 
or  May  of  the  foUowing  year,  the  pupal  stage  lasting  about  three  weeks. 
The  usual  remedy  is  the  burning  of  the  stems  after  the  harvestf  but 
in  many  steppe-estates  the  stems  are  purposely  left  over  the  winter  to 
retain  the  snow ;  it  is  therefore  suggested  that  experiments  should 
be  made  with  insecticides,  applied  at  the  time  when  the  young,  newly- 
hatched  larvae  are  still  on  tne  surface  of  the  stems. 

Ossipov  (N.).  KpaBHNlTb  N  atpu  6opb6u  Ol  HNHI.  [Ldhrus  apterus, 
Laxm.,  and  measures  for  its  control.] —  «  CaAOBOA*b.»  [The  Horti- 
culturist], Rostov-on-Don,  no.  5,  May,  1916,  pp.  238-245,  2  figs. 

The  adults  of  Lethrus  apterus  appear  early  in  spring  and  prepare 
burrows  along  roads  and  similar  uncultivated  places  in  which  each 
female  lays  from  8  to  12  eggs.  These  burrows  are  stored  with  food 
for  the  future  larvae,  consisting  of  fragments  cut  from  plants,  vines 
being  especially  damaged.  The  larvae  hatch  in  12  days  and  Uve 
for  a  month  or  more;  the  pupal  stage  lasts  two  weeks  and  the 
newly  emerged  beetles  remain  in  the  soil  over  the  winter.  Against 
this  pest,  trenches  should  be  dug  round  plantations,  the  sides  of  the 
trenches  being  imdercut  so  that  the  bottom  is  wider  than  the  top. 
Where  no  trenches  are  practicable,  the  plantations  should  be  surroimded 
with  straw  bands  smeared  with  tar.  Spraying  with  Paris  green  or 
any  other  arsenical  must  be  done  once  as  soon  as  the  beetles  appear 
and  again  during  the  period  of  the  gathering  of  food  supplies.  Hand- 
pickii^  should  also  be  carried  out  at  th^  time.  The  peasants  in 
Bessarabia  apply  a  remedy  that  is  based  on  the  inability  of  the  beetles 
to  creep  up  smooth  surfaces.  Each  vine-stock  is  surrounded  with  a 
closed  ring  made  of  iron  or  wooden  hoops,  or  specially  prepared  from 
sheet  iron.  These  are  kept  on  the  plants  for  not  more  than  one 
month  and,  if  taken  care  of  during  the  winter,  will  last  for  10  years. 

Borodin  (D.  N.).  riepeyA  OTseTii  o  A'bflTenbHOCTN  3HTOiioiiorN- 
HBCKaro  6iopo  m  o63op%  epeANTeiieA  nonTaecKoA  ryfiepHiN  eii 

1914  r.  [The  first  report  on  the  work  of  the  Entomological 
Bureau  and  a  review  of  the  pests  of  the  govt,  of  Poltava  in  1914.] 

«  SHTOMonorNHacKoe  Eiopo  rionTaBCKaro  ry6epHCKaro  3eiicTBa.» 

[The  Entomological  Bureau  of  the  govt,  of  the  Zemstvo  of  Poltava], 
Poltava,  1915,  87  pp.    [Received  let  Juno  1916.] 

The  object  of  this  Bureau  is  to  provide  the  agricultural  population 
with  practical  advice  and  assistance,  and  a  general  account  is  given 


330 

of  the  manner  in  which  this  has  been  carried  out  by  means  of  corres- 
pondence and  posters. 

Pests  of  cereals,  etc.,  included : — Locusta  (PachytylfM)  migratoria,  L. ; 
Limothrips  denticomis,  Hal.,  on  rye ;  Stenothrips  graminum,  Uzel,  on 
oats;  Haploihrips  trUiciy  Kurd].,  on  wheat;  Eurygaster  austriacus^ 
Schr. ;  E.  itUegriceps,  Put.,  and  E.  maura^  L.,  on  wheat ;  Adia 
acuminata,  L.,  on  rye,  together  with  Notostira  erratica,  L.,  which  does, 
not  do  important  damage ;  Trigonotylus  ruficomisy  Geo&.,  on  wheat 
during  May  and  part  of  June  ;  Ddphax  striateUa,  Fall. ;  Macrosiphum- 
granarium,  Kirby,  of  which  a  large  outbreak  occurred  in  some  localities, 
14  per  cent,  being  attacked  by  Aphidius  and  8  per  cent,  with  fungus- 
diseases  ;  Toxoptera  graminum,  Bond.,  p;resent  in  large  numbers  in. 
June  and  July ;  A^is  rumicis  (euonymi)  injuring  maize  and  millet 
in  some  localities ;  Tetraneura  idmiy  Deg.,  galls  of  wliich  were  observed 
on  elm  trees ;  Pyrauata  nubHaliSy  Hb. ;  Trachea  (Hadena)  basUinea,  L. ; 
Euxoa  segetumy  SchiS. ;  Oria  (Tapinostola)  musculosa,  Hb. ;  Harpalus 
(OpJumus)  cakeatfiSy  Duft.,  on  millet ;  AgrioUs  lineatasy  L.,  principally  on. 
tobacco,  sunflower  and  beet ;  Athous  niger,  L. ;  Lema  mdanopa,  L.  ; 
Chaetocnema  ariduUiy  Gyll. ;  PhyUotreta  viUula,  Redt. ;  Pentodon- 
idiotay  Hbst. ;  Mdohntha  mdoUmthay  L. ;  AmphirnaUus  solstitialisy  L.  ; 
AnisopLia  austriaca,  Hbst. ;  A,  cyathigeray  Scop. ;  A.  segetuMy  Hbst.  ; 
Lethrus  apteruSy  Laxm. ;  Mayetiola  destructoty  Say ;  Contarinui- 
trUiciy  Eirby ;  Sitodiplosis  moseUanay  6ehn.,  {Contarinia  aurantiaca^ 
Wagn.) ;  OscineUa  jrity  L. ;  Chhrops  taeniopuSy  Meig. ;  Meromyza 
saUatriXy  L.,  on  rye ;  ChortophUa  (Adia)  genitalis y  Schnabl. ;  Cepnus- 
pygmaeuSy  L. ;  Pachynematus  ditdUUuSy  Lep. ;  Isosoma  noxude^ 
Portch. ;  and  Pediculopsis  graminumy  Rent. 

Pests  of  orchards  and  forests : — PsyUa  pyricolay  Forst.,  P.  maliy 
Forst.,  and  Chermes  viridiSy  Ratz.,  on  Abies  balsamea,  A.  degantissimct^ 
and  other  Conifers ;  Aphis  pomiy  Deg.,  A.  crataegiy  Koch,  Aphis  idaeiy 
Groot,  and  Aphis  grossuiariaey  Kalt.,  which  were  successfully  controlled 
with  tobacco  extract ;  Myzus  cerasiy  F. ;  Rhopalosiphum  ribis,  Koch  ; 
Hyahpterus  arundiniSy  L.  (pruni,  F.)  against  which  carbolic  or  kerosene 
emulsion  and  quassia  soap  proved  successful ;  Macrosiphum  rosae,  L. ; 
Chionaspis  salidSy  L. ;  Lepidosaphes  tdmiy  Bch.  (Mytilaspis  jxnnorum^ 
L.) ;  Eulecanium  (Lecanium)  persicaCy  Geoff. ;  HyponomeuJta  mali- 
nellusy  Zell. ;  H.  variabUiSy  Zell. ;  Tortrix  (Cacoecia)  rosanay  L. ; 
T.  (C)  lecheanay  Hb.,  on  apples,  not  having  been  previously  reported 
as  a  pest ;  T,  (Pandemis)  heparana,  Schiff.,  on  apples ;  T.  (P.)  ribeana 
Hb.,  Cydia  pomoneUay  L. ;  C,  (Graphdiiha)  funebranay  F. ;  Cossus 
cossuSy  L. ;  Zeuzera  pyrina,  L. ;  Aporia  crataegiy  L.,  the  spread  of 
which  reached  a  maximum  in  1908-1^11,  since  when  its  numbers  have 
largely  decreased ;  Lymantria  dispaty  L. ;  Malacosoma  neustriay  L. ; 
Euproctis  chrysorrhoeay  L. ;  Cheimatobia  brumatay  L. ;  Hibemia 
de/oliariay  L. ;  Abraxas  grossulariatay  L. ;  Chlorodystis  rectangulatay  L. ,. 
on  apples ;  Galerucella  vibumi,  Payk. ;  Sciaphobus  squaliduSy  Gyll. ; 
HyhMus  abietisy  L. ;  Pissodes  notaiuSy  F. ;  Anthonomus  pomorumy  L. ; 
Apion  pomonae,  L. ;  Byctiscus  betidaey  L.  (Bhynckites  bettdetiy  F.) ; 
R,  auratusy  Scop. ;  R,  bacchusy  L. ;  R,  giganteuSy  Kryn. ;  R.  pauxiUuSy, 
Grerm. ;  R,  bettdaCy  L. ;  Scohjtus  (Eccoptogaster)  ruguhsuSy  Ratz.  ; 
HyUsinus  fraxini,  F. ;  MyehphUus  piniperda,  L. ;  Ips  sexdenlatuSy 
Boern. ;  Mdohntha  rnddonihay  L. ;  M.  hippocastaniy  F. ;  PciyphyUa 
fuUoy  L. ;   Epkometis  (Tropinota)  hirtay  Poda ;   Cetania  auraUiy  L. ; 
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Ardis  bipuncUUa,  Klg. ;  Eriocampoides  limacina,  L.  (Sdandria 
adumbrcUa,  Elug)  on  cherries ;  Neurotoma  jtaviventris^  Bitz. ;  Lyda 
clffpeata,  EL,  on  pears;  Hylotoma  rosarum,  F. ;  Pteronas  (NemcUus) 
rtbesii,  Scop.,  on  currants  and  gooseberries ;  and  Lophyrus  pini,  L. 

Miscellaneous  pests  included : — AjAis  gossypii,  Glov.,  on  cucumbers, 
melons,  etc. ;  Aphis  brassicae,  L. ;  Siphonophora  scabiosae^  Buckt., 
on  tobacco;  Acyrthosiphon  pisi,  Kalt.,  on  clover,  lucerne,  peas, 
vetches;  PluteUa  mactUipennis,  Curt,  {cniciferarum,  Zell.),  on  rape 
and  cabbage ;  Cydia  (Grttphditha)  dorsana,  F.,  on  peas ;  Phlyctaenodes 
(Loxostege)  sticticalis,  L. ;  Homoeosoma  nebuleUay  Hb.,  on  sunflowers ; 
Pieris  br<isaicae,  L. ;  P.  rapae,  L. ;  P.  nam,  L. ;  Barathra  {Mamestra) 
brassicae,  L. ;  Euxoa  segetum,  Schifl.,  on  fodder-  and  sugar-beet,  etc. ; 
Mdigethes  aeneus,  F.,  which  occurs  wherever  rape  and  similar  oil- 
bearing  plants  are  grown ;  Agriotes  lineatus^  L.,  and  Athous  nigery  L., 
on  beet,  rape,  tobacco,  etc. ;  Aphthona  eupharbiaey  Schr.,  on  Imseed ; 
PhyUotreta  atra,  F. ;  P.  nemorumy  L. ;  PsyUiodes  (Utenuata,  Koch, 
on  hemp ;  Chaetocnema  cancinna,  Chevr.,  and  Cctssida  nebulosay  L., 
on  beet ;  Bmchus  jnsorum,  L. ;  Bothynoderes  (Cleonus)  jmnctiventris, 
Germ. ;  Tanymecus  paUiatuSy  F.,  on  sunflowers ;  SiUmes  lineatus,  L. ; 
Ceuthorrhynchus  macula-alba^  Hbst. ;  Lethrus  aptems,  Laxm. ; 
ChortopkUa  (Anthomyia)  brassicaey  Bch. ;  Hylemyia  antiquay  Meig. ; 
and  Aihalia  colibri,  Christ  {spinarum,  F.),  on  rape  and  mustard,  the 
larvae  being  attacked  in  some  cases  by  an  unknown  fungus  or  bacterial 
disease. 

Pliginsky  (V.  G.).    HiNBOTHUfl ,  BpeANBiuifl  c.-x.  KynbTypain  ei 

KypCKOil  rySepHiN  BI  1915  r.  [Animals  injurious  to  cultivated 
crops  in  the  govt,  of  Kursk  in  1915.}— «  KypCKOe  fySepHCKOe 
3eilCTB0.  SHTOMOHOrNHeCKOe  Elopo.»  [The  Entomological  Bureau 
of  the  Zemstvo  of  the  govt.  ofKur$k\  Kursk,  1916,  20  pp.,  10  figs. 

The  following  is  a  Ust  of  the  pests  observed : — ^Arachnoidea : 
Tyroglyphus  farinae,  Koch,  in  buckwheat  meal ;  Eriophyes  tiliae, 
Pagnst.,  on  leaves  of  lime  trees ;  E.  ribis,  Nal.,  on  black  currants ; 
E.  pyri,  Pagnst.,  on  pears,  and  rarely  on  apples ;  E.  pyri  var.  variokUa, 
Nal.,  on  service  trees ;  E.  macrodieluSy  Nal.,  and  E.  macrorhynchu^s, 
Nal.,  on  maples;  E,  padi,  Nal.,  on  plums,  having  evidently  been 
imported ;  Phyllocoptes  schlechtendali,  Nal.,  on  apples ;  P.  gymnaspis, 
Nal,  on  maples. 

Orthoptera : — Locusta  (Pachytylus)  migratoria,  L. ;  GryUotalpa 
gryUotdlpa,  L.  Bhynchota : — Eurygaster  integriceps,  Osh. ;  Tingis 
pyriy  F. ;  Eupteryx  steUulata,  Burm.,  which  is  foimd  on  maple,  but 
may  also  occur  on  apple ;  Typhlocyba  rosae,  L. ;  Psylla  mali,  Schm. ; 
Pemphigus  spirothecae,  Licht.,  on  poplars ;  Tetraneura  idmi,  Deg.,  on 
elms,  migrating  in  the  middle  of  the  summer  to  roots  of  grasses ; 
Eriosoma  (Schizoneura)  tdmi,  Deg. ;  Chaetophorus  aceris,  on  maples  ; 
Svphoruyphora  rosae,  L. ;  Rhopcdosiphum  ribis,  Buckt.,  on  currants, 
this  specie  being  heavily  parasitised ;  Hyahptems  arundinis,  L. 
ipruni,  F.),  on  phims ;  Myzus  cerasi,  F.,  on  cherries ;  Aphii  pomi, 
Deg.,  which  was  kept  in  check  by  Syrphids  and  by  Coccinella  7 -punctata, 
L.,  and  Adaiia  bipunctata,  L. ;  A,  pyri,  Koch,  A.  rumicis,  L.  (papaveris, 
F.),  and  A.  brassicae,  L. ;  Aspidiotus  ostreaeformis,  Curt.,  on  plums ;  and 
Lepidosaphes  ulmi  {Mytilaspis  pomorum)  present  in  large  numbers  on 
ola  apple  and  pear  trees. 
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Lepidoptera : — Aporia  craliiegi,  L. ;  Pieris  brassicae,  L. ;  P.  rapae, 
L. ;  Orgyia  arUiqiui,  L. ;  StUpnotia  (Leucama)  salicis,  L.,  on  willows ; 
Euproctis  {Porthesia)  chrysorrhoea,  L. ;  Malacosoma  neustria^  L. ; 
Lymantria  dispar,  L. ;  Barathra  (Mamestra)  brassicae,  L. ;  Cheima- 
tobia  hnimatay  L.,  the  control  of  which  was  difficult  owing  to  the  want 
of  a  supply  of  tanglefoot ;  Arctia  caja,  L. ;  Cossus  cossus^  L. ; 
GaUeria  meUonella,  L. ;  OlethretUes  variegana,  Hb.,  on  plums  ;  Cydia 
{Grapholitha)  fund/rana,  Tr. ;  C  pomoneUay  L. ;  Hyponomeuta 
malinellusy  Zell. ;  H.  padelhis,  L. ;  PluteUa  maadipennis,  Curt. 
(cmciferarumy  Zell.) ;   Lyonetia  derckeUa,  L. 

Coleoptera  : — Byturus  tomenUmis,  F. ;  Tenebraides  mauritanicus, 
L.,  which  is  considered  rather  a  useful  insect,  especially  in  the  larval 
stage ;  Laemophloeus  testaceus,  F. ;  Agriotes  lineatuSy  L. ;  TenArio 
iTtoUtoTy  L. ;  Sitodrepa  paniceay  L. ;  Lytta  vesicatoriay  L.,  on  ash  trees ; 
Lema  mdanopay  L.,  on  oats  ;  BatophUa  rubi,  Payk.,  on  raspberries ; 
Bruchus  {Laria)  pisorumy  L. ;  PhyUobius  oblonguSy  L. ;  Sciaphobus 
squaliduSy  Gyll. ;  Bothynoderespunctiventris,  Germ. ;  Ceuthorrhynchus 
macula'albay  Hbst.,  which  attacks  the  heads  of  poppies ;  Codandra 
granaria,  L. ;  Anthonomus  pomoruniy  L. ;  Apion  aestivum.  Germ., 
the  economic  importance  of  which  is  considered  negligible ;  Rhynchites 
pauxiUus,  Germ. ;  R,  aequaiuSy  L. ;  R,  bacmus,  L. ;  Bydiscus 
betuhe,  L. ;  Scolytus  (Eccoptogaster)  rugvlosus,  Ratz. ;  Mdohntha 
melohnthay  L. ;  PolyphyUa  fuUo,  L. ;  Anisoplia  cyathigeray  Scop. ; 
Epicometis  (Tropinota)  hirtay  Poda ;  PsyUiodes  aUenuaiuSy  Koch ; 
Cassida  nebulosay  L.,  and  C,  nobUiSy  L. 

Dipt^ra : — ChortophUa  hrasskaey  Bch. 

Hymenoptera:  —  Emphyius  grossulariaey  B^l.,  Eriocampoides 
limacinay  L.,  and  HoplocampafidvicorniSy  Elug. 


Galkov  (V.  p.).     OnuTb  oicypNBaHifl  TneR  TaSaHHUMii  AUHOH'b. 

[An  experiment  on  fumigating  Aphids  with  tobacco   smoke.}— 

« KypcKoe   TySepHCKoe    SeiicTBo.     SHToiioiiorNHecKoe    Siopo. 

\The  Entomological  Bureau  of  the  Zemstvo  of  ike  govt,  of  Kursk], 
Kursky  1916,  4  pp.,  3  figs. 

This  is  a  detailed  account  of  experiments  on  fumigating  with  tobacco 
smoke  against  Aphids.  The  apple  and  cherry  trees  of  the  orchard  selected 
for  the  experiment  were  infested  with  Aphis  pomiy  d©  G.  (maliy  F.),  and 
A.  cerasiy  F.  After  a  fumigation  lasting  from  7  to  10  p.m.,  only  the 
very  small  forms  remained  alive,  and  after  a  second  fumigation  the 
next  evening,  no  living  Aphids  were  left,  nor  could  any  be  found  ten 
days  later.  The  orchard  had  an  area  of  about  half  an  acre  and  180  lb. 
of  tobacco  dust  and  six  bags  of  hay  were  required  for  the  fumigation. 
In  another  plum  orchard  fumigation  was  appUed  against  Hyalopterus 
arundinis,  L.  (pruniy  F.),  with  complete  success.  Good  results  were 
also  obtained  by  powdering  with  tobacco  dust  in  some  nurseries. 
This  was  done  early  in  the  morning,  before  the  dew  was  dry.  Further 
investigations  on  the  effect  of  tobacco  smoke  on  Psyllids  and  Aphids 
are  urged. 
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Pliqinsky  (V.  G.).    Moncho-hn  no  noroAt  npeABNAtrb  pacnpocrpa- 

HeHie  BpeANTeneil  CenbClcaro  XOSflilCTBa  ?  [Is  it  possible  to  foresee 
the  spread  of  pests  according  to  the  weather  ?]    «  ENCeil'feosiHHblil 

SioiuieTeHb    MeTeoponorNHecKoil    ctTN  Kyponaro    TySepHOKaro 

3eilCTBa.»  \M(yifMy  Bulletin  of  the  Meteorological  System  of  the 
Zemstvo  of  the  govt,  of  Kursk],  Kursk,  no.  33,  April  (1914), 
1915,  pp.  16-18. 

A  short  account  is  given  of  the  relation  between  meteorological 
conditions  and  outbreaks  of  insect  pests.  In  view  of  the  importance 
of  this  matter  as  a  means  of  being  able  to  predict  the  possibilities  of 
outbreaks,  all  persons  concerned  are  request^  to  send  any  observations 
on  these  points  to  the  Entomological  Bureau. 


EiTCHUNOV  (N.  I.).   flroAHUfl  KynbTypu.   [Cultivation  of  bush-fruit.] 

—Supplement  to«  llporpecoNBHoe  rinoAOBOACTBo  N  OropoAHN- 

HeCTBO.  »      [Progressive  Fruit-Growing  and  Market-Oardening],, 
Petrograd,  1916,  139  pp.,  40  figs. 

l^he  most  serious  pest  of  strawberries  is  the  larva  of  Mdolontha 
mdolontha,  which  prefers  their  roots  to  those  of  all  other  plants, 
except  salad ;  the  latter  is  therefore  sown  among  strawberries^ 
as  a  trap  crop.  Other  pests  of  strawberries  are  Euxoa  segetum, 
Phytometra  (Plusia)  gamma,  Acronycta  rumicis,  Anthonomus  rvbi 
and  Otiorrhynchus  suloatus. 

Pests  of  currants  include  PterontM  ribesii  {Nematus  ventricostis),^ 
Aphis  ribis,  A.  pomi  (malt),  which  can  be  controlled  by  spraying  with 
kerosene  emulsion  or  quassia,  Aegeria  (Sesia)  tipuliformis,  Tham- 
nonoma  (Fidonia)  wavaria,  and  Lejndosaphes  fdmi  {Coccus  conchi- 
formis). 

Grooseberries  are  attacked  by  Pterontis  ribesii.  Aphis  grossulariae,. 
and  Ahraacas  grossulariata. 

Raspberries  are  injured  by  Byturus  tomentosus,  Anthonomus  rubi,'. 
PentaUnna  baccarum,  P.  bicolor,  Sesia  hylaeiformis,  Aristotdia  (Oelechia)' 
micella,  which  oviposits  underneath  the  bark  of  the  young  shoots,, 
Malacosom^i  {Oastropacha)  neustria  and  Larentia  {Oeom^ra)  aJhiciUata. 


HeTBepTbiil  SionnereHb  CyxyiiOKOil  CaAOBOil  n  CenbCKOXoanilcTBeHHoili 
OnuTHoilCTaHtiiN.  (3a  Bpemi  orb  I  nan  no  I  oimiSpii  ISISroaa). 

[The  Fourth  Bulletin  of  the  Suchum  Horticultural  and  Agricul- 
tural Experimental  Station.  (For  the  period  from  Ist  May  to 
1st  October  1915)],  Suchum,  1916,  60  pp. 

Owing  to  the  Entomologist  having  been  called  to  the  colours,  the- 
Entomological  Branch  of  the  Station  was  closed,  and  only  some- 
scattered  information  on  insect  pests  is  given  in  this  Bulletin.  Citrus 
plants  suffered  heavily  from  Aspidiotus  dtri  [sic]  and  other  scale- 
msects.  Sprajring  with  quassia,  tobacco  extract,  carbolic  emulsion,. 
Paris  green  and  kerosene  emulsion  was  carried  out,  but  only  the  last- 
named,  when  used  at  a  strength  of  10  per  cent.,  was  effective. 
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Shtcherbakov  (Th.).  EionorNHecKJii  UNKiii  bhaobi  poga  Apion,  Hbst. 
(Coleoptera,  Curculionidae),  NCHByiUHX'b  Ha  KpaCHOM'b  KiieBep'b 
{TrifoUum  prateme).  [The  biological  cycle  of  the  species  of  the 
genus  of  Apion,  Hbst.  (Coleoptera,  Curculionidae),  living  on  red 
clover  (TrifoUum  pratense).]  —  «  PycCKOe  SHTOMOIIorNHeCKOe 
0608p'feHie.i>  [Revue  Russe  cTEntomologie],  Petrograd,  xv,  no.  4, 
28th  March  1916,  pp.  529-557. 

Observations  on  the  biology  of  Apion  were  made  at  the  Shatilov 
Experimental  Agricultural  Station  in  1914  and  1915,  the  species  studied 
being  A.  trifolii,  L.,  and  A,  apricans,  Hbst.  In  both  years  the  weevils 
appeared  at  the  end  of  April,  the  maximum  numbers  being  reached 
in  the  second  half  of  May.  The  view  of  A.  Sopotzko,  that  they  con- 
centrate first  on  wild  clover  and  afterwards  migrate  to  the  cultivated 
varieties,  has  not  been  confirmed,  the  insects  being  fairly  equally 
divided  on  both.  The  process  of  oviposition  and  the  life-history  are 
described  in  detail.  The  eggs  are  deposited  exclusively  in  unopened, 
green  flower-heads  and  were  never  found  in  unfolded  heads  or  in  leaf 
buds.  Parthenogenesis  does  not  appear  to  occur.  The  life  of  the 
larva  lasts  on  an  average  17  or  18  days,  during  which  time  it  devours 
seven  or  eight  ovaries.  The  whole  cycle  of  development  of  the  insect 
from  egg  to  imago  lasts  29  or  30  days.  The  newly  emerged  weevils 
remain  sexually  inmiature  during  the  remainder  of  the  summer  and 
hibernate  in  a  state  of  diapause.  Two  Chalcidoid  parasites  of  the  larvae 
and  pupae  were  observed  ;   they  have  not  yet  been  identified. 


Demokidov  (E.  £.).  Kl  SionoriN  HaRHOii  MOHN,  Parametriotes 
iheae,  Eusn.  [On  the  life-history  of  the  tea  moth,  Parametriotes 
iheae,  Eusn.]— «PyeCKOe  SHTOMOnorNHeCKOe  0603ptHie.»  [Revue 
Russe  cC Entomologie],  Petrograd,  xv,  no.  4,  28th  March  1916, 
pp,  618-626,  8  figs. 

The  author  investigated  during  1910-1914  the  pests  of  the  tea 
plantations  in  the  province  of  Batum.  The  following  insects  were 
found : — Toxoptera  theaeicola,  Buckt.,  Pulvirharia  flocciferay  We^tw., 
Parlatoria  sp.,  Thrips  sp.,  Eriophyes  theae.  Watt.,  Tetrar^ydius  bioculatus, 
Wood-Mason,  and  Parametriotes  theae,  Eusn.  The  last-named  appears 
to  be  the  most  dangerous.  It  winters  on  the  tea  bushes  as  a  cater- 
pillar, the  larger  ones  living  in  mines  at  the  end  of  shoots,  while  the 
smaller  remain  inside  the  leaves.  This  is  in  accordance  with  the 
normal  condition  of  the  Ufe  of  the  larvae,  the  first  part  of  which  takes 
place  in  leaves,  and  the  second  one  in  the  shoots.  The  mines  appear 
at  first  as  minute,  brown-grey  spots  and  increase  in  size  with  the  growth 
of  the  caterpillars.  The  migration  of  the  caterpillars  from  the  leaves 
to  the  shoots  begins  in  September  or  October  in  the  case  of  the  early 
caterpillars,  while  the  late  ones  remain  inside  the  leaves  over  the  winter 
and  pass  into  the  shoots  in  the  following  spring.  In  warm  winters 
they  remain  active  and  none  of  them  are  left  in  the  leaves  at  the 
beginning  of  spring,  while  in  cold  winters  they  may  still  be  found  in 
the  leaves  in  the  second  half  of  April  The  caterpillars  which  emerge 
from  the  leaves  in  autumn  are  3  or  4  mm.  long,  and  penetrate  exclusively 
into  the  still  soft  shoots  of  the  year,  showing  a  marked  preference  for 
the  most  tender  part  of  the  shoot  toward  the  apical  bud.    A  shoot 
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thus  attacked  stops  growing  and  gradually  withers.  The  caterpillars 
that  hibernate  in  the  leaves  usually  penetrate  in  the  spring  into  the 
young  buds,  just  then  beginning  to  grow  and  giving  rise  to  the  shoots 
for  the  first  tea  harvest.  The  presence  of  the  insects  in  such  shoots 
«hows  its  eftect  about  the  beginning  of  May.  They  begin  to  pupate 
in  the  first  half  of  June  inside  the  damaged  shoots  ;  pupation  takes 
place  during  the  following  two  months  and  lasts  about  a  fortnight, 
the  adults  being  thus  on  the  wing  from  the  end  of  June  until  the  end  of 
August.  Besides  tea,  Camellia  japonica  is  attacked,  and  as  no  injuries 
to  local  plants  were  observed,  it  is  thought  that  this  pest  has  been 
imported  with  these  two  plants  from  China.  The  caterpillars  are 
parasitised  by  one  Braconid  and  two  Chalcidoids  of  the  genera  Elasmus 
and  Pteromaltis.  The  remedies  suggested  are  the  burning  of  the  shoots 
or  twigs  removed  during  the  usual  winter  pruning  and  the  cutting  and 
burning  of  attacked  twigs  and  shoots  during  the  first  half  of  April. 
Trapping  the  adults  with  lights  or  molasses  should  also  be  tried. 

KusNETZOv  (N.  J.).  OnNCaHie  Parametriotes  theae,  gen.  n.,  sp.  n. 
(Lepidoptera  Tineidae),  HOBaro  BpeAMTenil  HaRHaro  KyOTa  Bl 
SaicaBKaabii.  [Description  of  Parametriotes  theae,  gen.  n.,  sp.  n., 
a  new  pest  of  tea  in  Transcaucasia.] — «PyC0K08  dHTOMOHOril- 
HBCKOe  0608ptHie.]»  [Revue  Russe  d'ErUomokyie],  Petrograd,  xv, 
no.  4,  28th  March  1916,  pp.  626-652,  34  figs. 

This  is  a  description  of  the  moth  referred  to  in  the  previous  paper. 
The  author  is  of  opinion  that  this  insect  has  been  imported  from  China, 
India  or  Ceylon,  though  it  has  not  yet  been  recorded  as  a  pest  in  those 
countries.  An  English  translation  of  the  description  is  appended  to 
the  paper. 

BoBERTs  (A.  W.  B.).  Report  on  Aphldae,  1915. — Lancashire 
Naturalist^  Darwen,  ix,  no.  98,  May  1916,  p.  38. 

The  following  Aphids  are  recorded : — Brachycolus  steUariaey  Hardy, 
•on  SteUariaholostea;  Pemphigus  bursarius,  L.,  Eriosoma  (Schizaneura) 
lanigerum,  Hausm.,  and  Lachr^us  jpiceae,  Wlk.,  on  Picea  alba, 

Matsumura  (S.).  Synopsis  of  the  Economic  Syrphidae  of  Japan. — 
Entom,  Mag,,  Kyoto,  Japan,  ii,  no.  1,  March  1916,  pp.  1-29, 
1  plate.    [Received  Ist  June  1916.] 

Descriptions  of  a  large  number  of  new  and  other  Syrphids  said 
to  be  of  economic  importance  are  given  in  this  paper  with  keys  to  the 
genera  and  species.   Their  economic  relations  are  not,  however,  stated. 

Hewitt  (C.  G.).  The  Introduction  and  Establbhment  in  Canada  of  the 
Natural  Enemies  of  the  Brown-Taii  and  Gipsy  Moths.— ^l^nc.  Gaz. 
Canada,  Ottawa,  iii,  no.  1,  January  1916,  pp.  20-21.  [Received 
6th  June  1916.] 

The  brown-tail  moth  [Euproclis  chrysorrhoea]  occurs  at  present  in 
New  Brunswick  and  Nova  Scotia,  while  the  gipsy  moth  [LymarUria 
dispar]  has  reached  to  a  distance  of  about  50  nules  from^the  boundary. 
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In  anticipation  of  the  further  spread  into  Canada  of  these  two  insects, 
seven  species  of  parasites  and  a  predaceous  beetle,  Cahsoma  sycophanta, 
have  been  successfully  introduced  and  at  present  are  maintaining 
themselves  successfully  on  the  brown-tail  moth  and  certain  native 
insects. 

MacLaine  (L.  S.).  Rearing  the  Parasites  of  the  Brown-^Tail  Moth  in 
New  England  for  Colonization  in  Canada. — Agric  Gaz.  Canada, 
Ottawa,  iii,  ud,  1,  January  1916,  pp.  22-25,  5  figs.  [Received 
6th  June  1916.] 

The  Hymenopterous  parasite,  Apanteles  hcteicolor,  Vier.,  the 
Tachinid,  CompsUura  condnnata,  Meig.,  and  the  predaceous  beetle 
Cahsoma  sycophantay  L.,  have  been  reared  in  Massachusetts  for  Ubera* 
tion  in  those  parts  of  Canada  in  which  the  brown-tail  moth  [Euprociis 
chrysorrhoea]  was  present.  A.  ladeicolor  has  two  or  three  generations 
annually  and  after  emerging  from  larval  of  the  brown-tail  moth  is 
able  to  attack  the  larvae  of  Datana  or  Hypfiantria.  The  parasite  is 
forwarded  in  the  pupal  stage  and  the  cocoons  are  placed  in  cold  storage 
to  retard  development  until  they  can  be  liberated  in  the  field.  C,  con- 
cinnata  has  two  or  three  generations  each  year  and  is  known  to  be  able 
to  parasitise  about  50  different  species  of  insects.  C  concinnata  was 
reared  from  larvae  of  the  gipsy  moth  rather  than  from  those  of  the 
brown-tail  moth,  owing  to  the  poisonous  nature  of  the  hairs  of  this 
species.  Transport  was  effected  in  a  manner  similar  to  that  of 
A.  ladeicolor.  The  best  method  of  colonising  C  sycophanta  is  to 
collect  beetles  in  the  adult  stage  from  yoim^  oak  woods.  They  are 
shipped  in  colonies  of  100,  containing  equal  numbers  of  each  sex. 
When  placed  in  wooden  boxes  covers  with  wire  mosquito  netting 
and  packed  in  damp  moss,  they  are  able  to  travel  long  distances  with 
a  low  percentage  of  mortality. 


Hewitt  (0.  G.).   Outline  of  Bntomologleai  Worls  projected  for  1916.— 
Agric.  Gaz.  Canada^  Ottawa,  iii,  no.  5,  May  1916,  pp.  400-402. 

Work  connected  with  insects  affecting  field  crops  will  include  the 
carrying  out  of  control  measures  against  locusts  and  cutworms,  and 
investigations  on  white  grubs,  onion  maggots  and  Cecidomjdd  flies 
attacking  cultivated  grasses  and  cereals.  In  Nova  Scotia  observations 
on  the  best  method  of  controlling  the  bud-moth  [Eucosma  oceUana], 
fruit-worms  and  other  insects  affecting  the  apple  will  be  continued. 
New  insecticides  will  be  tested  in  orchards  in  the  Annapolis  Valley. 
In  the  Niagara  district  investigations  on  Aphids  attacking  apples  and 
nursery  stock  will  be  continued.  In  British  Columbia  new  work  will 
include  the  study  and  control  of  the  pear  thrips  [Taeniothrips  pyri] 
in  Vancouver,  of  Oiiorrhynchus  ovatus  (strawberry  weevil),  and  of  the 
codling  moth  [Cydia  pomondla]  in  the  Okanagan  Valley.  With 
reference  to  insects  affecting  shade  and  forest  trees,  it  is  proposed  to 
investigate  forest  conditions  in  Quebec  and  Northern  Ontario,  special 
attention  being  paid  to  boring  insects  in  spruce  and  pine.  The  increased 
planting  of  trees  on  prairie  farms  will  render  necessary  a  study  of 
insects  attacking  such  trees.  The  borer  of  western  cedar  and  bark 
beeties  will  be  investigated  in  British  Columbia,  also  the  alternate 
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hosts  of  the  green  aphis  and  Chermes  affecting  conifers.  Insects 
injurious  to  greenhouse  and  garden  plants  and  stored  products  will  be 
studied  with  a  view  to  determining  their  life-histories  and  methods  of 
control.  Observations  on,  and  introduction  of  parasites  of  the  gipsy 
moth  [Lifmantria  dispar],  brown-tail  moth  [Euproctis  chrysorrnoea], 
tent  caterpillars  [Mctlacosoma],  etc.,  will  be  continued. 

Sanders  (G.  E.)&  Brittain  (W.  H.).  Results  from  spraying  in  Nova 
Seotta.  —  Dominion  of  Canada  Dept.  Agriciy  Entom.  Branch, 
OUawa,  Circ.  no.  7,  1916, 11  pp.    [Received  14th  June  1916.] 

This  paper  records  the  experimental  data  obtained  between  1911 
and  1914  inclusive  as  to  the  effect  of  spraying  on  certain  varieties  of 
apples.  The  results  show  a  marked  increase  in  the  quantity  of  market- 
able fruit,  a  general  improvement  in  quaUty  and  a  rise  in  profits. 
A  sprajring  calendar  for  apple  orchards  in  Nova  Scotia  is  given. 

OooD  (C.  A.).  A  Few  Observations  on  the  Apple  Maggot  Parasite, 
Biosteres  rhagolelis,  Richmond. — Canadian  Entomologist,  London, 
Onl.,  xlviii,  no.  5,  May,  1916,  p.  168. 

An  account  is  given  of  the  method  of  oviposition  of  Biosteres 
rhagoletis.    This  parasite  probably  causes  high  mortaUty  among  the 
larvae  and  pupae  of  the  apple  maggot  [Rhagoletis  pomoneUa]  in  Nova 
Scotia. 

Gibson  (E.  H.).  Some  1915  Notes  on  a  few  common  Jassoidea  in  the 
Central  Mississippi  Valley  States.— Canadian  Entomologist,  London, 
Ont.,  xlviii,  no.  5,  May,  1916,  pp.  177-179. 

DraeculacejJuda  moUipes,  Say,  was  abundant  throughout  the  season, 
especiaUy  in  northern  Arkansas,  where  maize  was  considerably  injured 
di^  e^rly  summer.  E^  were  apnarently  only  deposited  on  ^rain, 
grasses  and  grass-like  pUnts.  Dtmrocephala  verstUa,  Say,  became 
numerous  in  late  summer,  attacking  cow-peas,  lucerne,  and  ornamental 
plants  in  Missouri.  D.  coccinea,  Say,  was  observed  on  weeds  and 
ornamental  trees  and  shrubs,  including  American  holly  and  magnolia. 
PUepsius  irroratus,  Say,  attacked  lucerne  and  clover  throughout  the 
central  vaUey  as  weU  as  various  grains  during  the  spring  months. 
The  nymphs  and  adults  caused  injury  by  feeding  on  the  stems  and  were 
active  during  both  the  day  and  night.  Agallia  sanguinolenta,  Prov. 
(clover  leaf -hopper),  together  with  Empoasca  mali,  caused  some  damage 
to  lucerne  and  red  clover  in  south-east  Missouri  in  the  early  summer, 
but  was  easily  captured  by  the  use  of  a  hopperdozer.  This  species 
was  able  to  feed  actively  during  cold  days  in  winter.  E.  w/oli,  Le  B., 
attacking  lucerne,  clover,  and  other  crops,  was  the  most  injurious 
species  found  during  the  year.  In  southern  Illinois,  there  were 
probably  at  least  six  generations  during  the  year.  This  species,  as 
well  as  the  preceding,  may  be  important  in  spreading  yellow  and  brown 
leaf  spot  of  lucerne,  due  to  Pseudopeziza  medioaginis  and  Coletotrichum 
trifolium  respectively.  Other  Jassids  common  during  the  year  were : — 
Pediopsis  viridis,  Fitch ;  Agallia  constricta,  Say ;  Cicadtda  6-notata, 
Fall. ;  DeUocephalfis  inimicus,  Say ;  D,  nigrofrons,  Forbes ;  Athysanus 
exitiosiis,  Uhl. ;  A.  bicolor,  van  D. ;  Plalymetopius  frontalis,  van  D. ; 
EtUettix  seminuda,  Say  ;    Typhlocyba  com^.  Say. 

(C285)  B 


338 

SiCH  (A.).  Life  eyele  of  Tortrix  viridana,  L. — Proe.  South  London 
Entom.  Nat.  Hist.  Soc.,  London,  1916-16,  pp.  16-20.  [Received 
10th  June  1916.] 

In  the  south  of  England  Tortrix  viridana,  L.,  appears  in  the  adult 
stage  during  June.  Eggs  are  laid  in  pairs  in  June  or  July,  being 
probably  placed  on  the  Dark  of  the  oak  branches  and  are  covered  with 
scales  from  the  body  of  the  female  and  with  debris  from  the  bark. 
The  larva  hatches  in  the  following  April  or  at  the  beginning  of  May 
and  enters  the  opening  buds.  During  the  later  stages,  the  la^rva  feeds 
within  the  rolled  leaves.  Pupation  takes  place  at  the  end  of  May  on 
the  same  or  on  an  adjoining  plant ;  the  duration  of  this  stage  is  from 
two  to  three  weeks.  In  captivity,  pairing  took  place  soon  after 
emergence  and  egg-laying  began  a  tew  hours  later.  The  natural 
enemies  of  the  larva  include  predaceous  Rhynchota  and  the  Ichneumon, 
Pimpla  maculcUor,  F. 


BuNNETT  (E.  J.).  The  Maple  Aphis  and  its  Dimorphic  Larva.— Proc. 
South  London  Entom,  Nat.  Hist.  Soc.,  London,  1915-16,  pp.  21-24, 
1  plate.    [Received  10th  June  1916.] 

Chaitophorus  aceris,  L.  (maple  aphis)  occurs  in  Britain  on  Acer 
pseudoplatamis  (sycamore),  A.  platanoides  (Norway  maple),  A.  cam- 
pestre  (field  maple),  A.  monspessulanum  (Montpelier  maple)  and 
A.  negundo  (box-elder).  The  alate  and  apterous  viviparous  females 
of  this  species  are  able  to  produce  pseudomorphic  larvae  in  addition 
to  the  normal  type.  Specimens  of  the  abnormal  form  were  obtained 
in  captivity  and  in  the  open  during  June  and  July  1914 ;  they  were 
observed  to  pass  through  one  moult. 

Pbice  (W.  J.).  Report  of  Inspection  Work,  1914^1915.— 10th  RepL 
State  Entomologist  and  Plant  Pathologist^  Virginia^  1914-1915t 
Richmond,  1916,  pp.  9-15,  4  tables.    [Received  6th  June  1916.] 

Inspection  work  during  1914-1915  consisted  of  the  examination  of 
all  fruit  and  shade  trees  and  ornamental  plants  grown  in  nurseries, 
examination  being  mainly  carried  out  from  July  to  September. 
Orchards  were  inspected  and  information  given  as  to  the  control  of 
San  Jos6  scale  [Aspidiotm  pemidosus],  green  and  rosy  apple  aphis 
[Aphis  pomi  and  A.  sorhi],  and  woolly  aphis  [Eriosoma  lanigerum\ 
Imported  nursery  stock  was  very  free  from  insects,  the  woolly  aphis 
being  the  only  one  of  importance. 

SoHOENE  (W.  J.).  Court  Decision  Upholding  the  Cedar  Rust  Law.— 
10th  Rept.  State  Entomologist  and  Plant  Pathologist,  Virginia, 
1914r-1915,  Richmond,  1916,  pp.  16-29.  [Received  6th  June  1916.] 

As  the  result  of  an  appeal  made  by  the  owners  of  certain  cedar  trees 
against  an  order  for  destruction  issued  by  the  State  Entomologist  of 
"Norginia,  the  court  decided  that  the  Cedar  Rust  Law  must  be  upheld. 
Compensation  for  damage  to  the  property  resulting  from  the  removal 
of  the  trees  was  awarded. 
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Smith  (L.  B.).  Report  on  the  Investigation  of  Insects  Afleeflng  Truck 
Crops  in  Virginia.— iO/A  RepL  State  Entomologist  and  Plant 
Pathologic,  Virginia,  1914-1915,  Bichmmd,  1916,  pp.  30-32. 
[Received  6th  June  1916.] 

Macrosijjhum  solanifolii,  Ashm.  (potato  aphis)  attacks  potato, 
asparagus,  egg-plants,  peas  and  clover.  When  occurring  on  potatoes  or 
egg-plants,  the  best  method  of  control  is  to  spray  with  a  mixture  con- 
sisting of  6|  ozs.  nicotine  sulphate  to  50  U.S.  gaJs.  Bordeaux-arsenate 
of  lead.  The  following  flea-beetles  have  been  observed  on  a  variety  of 
food  plants  : — Epitrix  parmday  F.,  E.  cucumerisy  Harr.,  E.fusculay  Cr., 
Choetocnema  confinisy  Lee,  C.  mdicariay  Mels.,  C.  denticulatay  111., 
Systena  taeniata.  Say,  and  PhyUotreta  vittata,  F.  Maize  is  attacked 
when  from  2  to  12  inches  high,  and  injury  is  most  severe  in  hot,  dry 
weather.  A  mixture  consisting  of  1,9201b.  slaked  lime  and  801b. 
Paris  green  was  found  to  act  both  as  a  direct  poison  and  a  repellant. 
Blepharida  rhmSy  Forst.  (sumac  flea-beetle),  a  pest  of  the  shade  tree 
sumac,  pupates  during  July  in  the  soil  at  the  base  of  the  host  tree  and 
can  thus  be  destroy^  by  breaking  up  the  soil  during  this  month. 
The  larvae  and  adults  on  the  trees  can  be  controlled  by  lead  arsenate 
spray,  at  a  strength  of  3  lb.  to  50  U.S.  gals,  water. 

Smiih  (L.  B.).  The  Green  Pea  Aphid ;  its  Life-History  in  Eastern 
Virginia. — 10th  Rept.  State  Entomologist  and  Pathologisty  Virginiay 
1914-1915y  Richmond,  1916,  pp.  32-63,  4  figs.,  3  plates,  5  tables. 
[Received  6th  June  1916.] 

Acyrihosiphon  {Macrosiphiim)  pisi,  Ealt.  (green  pea  aphis)  causes 
serious  injury  every  year  to  pea  crops  in  Eastern  Virginia.  Attack 
is  followed  by  the  stunting  of  the  plant,  by  the  assiunption  of  a  yellow 
colour,  by  the  malformation  of  leaves  and  pods  and,  in  severe  cases, 
by  the  death  of  the  plant.  Other  host  plants  include  Vida  spp. 
(vetches),  Trifdium  incamatum  (crimson  clover),  T.  pratense  (red 
clover),  Lathyrus  odoratus  (sweet  pea),  Lespedeza  sp.,  Medicago  sativa 
(lucerne),  MelHotus  alba  (sweet  clover),  etc.  The  different  hosts  are 
attacked  at  varying  periods  of  the  year,  so  that  there  is  practically  no 
season  in  which  the  insect  is  not  present.  In  the  case  of  green  peas, 
the  autumn  crop  is  usually  the  most  severely  injured.  The  winter 
is  passed  on  clovers,  lucerne  and  sweet  peas.  In  spring,  migration 
to  the  early  crop  of  peas  takes  place  between  20th  March  and  15th 
April.  Between  20th  June  and  10th  July  a  summer  migration  takes 
place  to  sweet  clover,  vetches  and  Lespedeza  sp. ;  between  1st 
September  and  15th  September  a  return  is  made  to  the  autumn  pea 
crop,  while  the  winter  hosts  are  reached  between  15th  November  and 
15th  December.  Winged  forms  have  also  been  found  on  cowpeas  and 
soy  beans  in  August  and  on  kidney  beans  in  August  and  September. 
In  Eastern  Virginia  it  is  probable  that  many  individuals  pass  the  entire 
year  on  clovers  if  these  are  available.  The  winter  seems  to  be  passed 
through  by  viviparous  females,  since  no  oviparous  forms  or  eggs  have 
been  foimd.  Reproducing  females  and  nymphs  are  unable  to  with- 
stand prolonged  exposure  to  temperatures  between  25°  F.  and  40"^  F. 

Dispersal  from  clover,  etc.,  to  pea  fields  is  effected  by  both  winged 
and  wingless  forms,  the  latter  being  important  in  securing  an  equal 
distribution  throughout  the  field.    Sreeoing  experiments  with  A.  pisi 
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pelded  21  generations  between  1st  May  and  10th  December  in  1914. 
The  age  at  which  reproduction  began  varied  from  7  to  26  days ;  the 
length  of  the  reproductiye  period  varied  from  4  to  36  days  and  the 
death  of  the  female  usually  occurred  on  the  day  following  the  cessation 
of  reproduction.  The  average  duration  of  life  of  viviparous  females 
was  31*7  days  and  of  hibernating  females  134  days.  The  maximum 
number  of  young  produced  by  any  female  was  142,  reproduction  being 
most  rapid  in  July,  August  and  the  beginning  of  September.  Wingless 
viviparous  females  mature  more  rapidly  and  have  greater  powers  of 
reproduction  than  winged  forms. 

Smulyan  (M.  T.).  Observations  on  the  Life-Histories  and  HaUts  of  the 
Species  of  Aphides  most  eommon  on  the  Cultivated  Apple  (Mdlus 
malus)  in  Virginia  (Blacksburg),  during  the  Season  of  1915.— 10th 

Rept.  State  Entomologist  and  Plant  Pathologist,  Virginia,  1914r-1915^ 
Richmond,  1916,  pp.  64-75.    [Received  6th  June  1916.] 

Apple  trees  in  Virginia  are  attacked  by  Aphis  sorbi,  Kalt.  (rosy  apple 
aphis),  A.  avenae,  F.  (oat  aphis),  and  A.  pomi,  de  G.  (green  apple  aphis). 
The  last-named  species  remains  on  the  apple  throughout  the  year» 
while  A.  sorbi  migrates  to  plantains  and  A.  avenae  to  cultivated  and 
wild  grain  and  grasses.  A.  avenae  was  the  first  species  to  appear  in 
spring,  being  found  on  25th  March  on  mature  trees  before  the  buds 
were  open.  These  individuals  died  from  lack  of  food,  and  actual  feed- 
ing was  noted  on  8th  April  when  the  buds  were  opening.  No  definite 
relation  was  observed  between  the  time  of  hatching  and  the  unfolding 
of  the  buds.  Stem-mothers  were  reproducing  by  21st  April  and  nine 
days  later  winged  forms  appeared.  This  species  probably  causes 
injury  by  feeding  on  the  blossoms  which,  as  a  result,  drop  early. 
CoccinelUd  larvae  were  abimdant  by  the  second  week  in  May  and 
destroyed  numbers  of  Aphids.  Migration  on  the  part  of  the  latter 
was  completed  by  31st  May.  Winged,  viviparous,  return  migrants 
were  found  on  apple  on  2nd  October  when  they  were  depositing  sexual 
young.  The  latter  reached  maturity  by  the  middle  of  October,  when 
egg-laying  began  and  continued  until  December.  Viviparous  forms 
began  to  decrease  in  numbers  during  the  third  week  in  November. 
In  some  cases  males  of  A.  sorbi  were  observed  pairing  with  females  of 
A.  avenae.  Eggs  were  deposited  in  protected  places  in  the  bark  or 
around  the  buds  of  twigs  one  or  more  years  old  of  mature  trees. 

A.  sorbi  is  almost  confined  to  bearing  trees.  The  first  young  were 
observed  on  7th  April  and  a  number  of  terminal  buds  began  to  open 
on  the  next  day,  although  many  were  still  closed.  There  is  thus  no 
definite  relation  between  the  time  of  hatching  and  the  time  of  the 
unfolding  of  the  buds.  Hatching  was  completed  by  20th  April. 
Curling  of  the  leaves  was  first  observed  on  22nd  April,  and  on  24th 
young  of  the  second  generation  were  f oimd.  Mature  females  of  the 
second  generation  were  present  on  5th  May.  Colonies  were  most 
numerous  in  thick  trees  in  positions  in  which  the  young  forms  were 
protected  from  the  sun ;  a  few  individuals  of  A.  avenae  were  usually 
present.  Spring  migrants  were  first  observed  on  18th  May,  about  a 
week  after  most  of  the  petals  had  fallen.  A  few  individuals  were 
present  on  the  tender  foliage  throughout  July  after  the  majority  had 
migrated  to  plantains.    Some  migration  was  observed  as  late  as  the 
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first  week  in  August.  Natural  enemies  included  Goccinellid  larvae 
durins  the  early  part  of  the  season  and  Dipterous  larvae  at  a  later 
period.  Return  migrants  were  found  on  2nd  October;  males  were 
observed  on  8th  and  a  mature  oviparous  female  on  13th  October. 
The  beginning  of  egg-laying  was  not  determined.  Viviparous  apterous 
forms  occurr^  on  Plantago  major  and  P.  lanceolata  until  4th  December. 
On  the  apple  viviparous  and  oviparous  forms  remained  until  the 
middle  of  that  month. 

A,  pomi  is  found  on  the  young  growth  of  nursery  and  young  orchard 
trees.  This  species  was  first  observed  on  6th  April  and  hatching 
extended  over  at  least  three  weeks ;  it  was  not  common  until  the 
middle  of  June  and  began  to  decrease  in  numbers  during  the  second 
half  of  July.  Mature  males  were  first  seen  on  22nd  September  and 
mature  oviparous  females  a  week  later.  Oviposition  began  during 
the  first  week  in  October  and  continued  until  December.  Eggs  were 
deposited  on  the  first  year's  wood,  near  the  ends  of  the  twigs,  in  the 
axils  of  the  leaves. 

A  list  of  recent  literature  bearing  on  this  subject  is  given. 


Habtzbll  (F.  Z.)  &  Pasbott  (P.  J.).  The  Cherry  Leaf-Beetle.— 2Veu^ 
York  Agric.  Expt.  Sta.,  Geneva,  Giro.  no.  49,  15th  April  1916, 
3  pp.,  2  plates.    [Received  6th  June  1916.] 

This  paper  describes  the  same  outbreak  of  GaleruceUa  cavicoUis, 
Lee.,  as  that  recorded  in  a  paper  previously  abstracted  [see  this  RevieWy 
Ser.  A,  iv,  p.  309]. 

The  most  suitable  control  measure  is  to  spray  cherry  and  peach 
trees  as  soon  as  the  adults  appear,  with  nicotine  sulphate  (40  per  cent.), 
Jpt.  in  60-80  U.S.  gals,  water.  For  cherry  trees,  lead  arsenate 
solution  (8  lb.  paste  to  100  U.S.  gals,  water  or  Bordeaux  mixture), 
or  arsenate  of  lime  (6  lb.  paste  to  100  U.S.  gals,  water)  may  be  used. 
Shaking  the  beetles  from  the  trees  into  sheets  is  recommended  when 
the  infestation  is  serious. 


Tucker  (E.  S.)*  Regulatory  Work  performed  in  Enforeement  of  the 
Fruit  and  Crop  Pest-Laws  of  Louisiana.— 27^  Biennial  Rept. 
Commissioner  Agric.  Immigration  for  1914  and  1915,  Baton  Rouge, 
Louisiana,  1916,  pp.  12-16.    [Received  5th  June  1916.] 

The  duties  of  the  Entomologist  during  1915  included  the  inspection 
of  nurseries,  etc.,  the  distribution  of  information  concerning,  and  the 
identification  of,  injurious  insects,  the  control  and  prevention  of  crop 
pests  and  the  regulation  of  the  sales  and  shipments  of  nursery  stock. 
Owing  to  the  exhaustion  of  funds,  adequate  measures  could  not  be 
taken  against  citrus  canker  and  consequently  the  disease  spread 
rapidly.  The  cottony  cushion  scale  [Icerya  purchasi]  was  abundant 
in  and  near  New  Orleans  and  prohibited  the  planting  of  many  shade 
and  ornamental  trees.  Demonstration  sprayings  against  this  and 
other  insects  were  conduct^  on  several  occasions. 
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Gloteb  (W.  0.)  Sc  Fulton  (B.  B.).  Tree  Cdekets  as  Carriers  of 
Leptosphaeria  coniGthyrium,  (Fckl.)  Sace.,  and  other  Fungi. — New 
York  Agric.  Expt.  Sta.,  Geneva,  Tech.  Bull.  no.  50,  March  1916, 
22  pp.,  2  tables,  4  plates.    [Received  6th  June  1916.] 

This  paper  describes  further  experiments  carried  out  with  the  object 
of  detennining  the  part  played  by  Oecanthus  spp.  in  spreading  canker 
among  fruit  trees.  Previous  records  assert  that  these  insects  carry 
the  spores  of  Leptosphaeria  coniothyriunhy  and  suggest  that  spores  of 
other  fungi  may  also  be  distributed  in  this  way.  Cankers  caused  by 
L.  coniothyrium  are  similar  in  their  early  stages  to  those  due  to  BaciUiis 
amylovoruSy  Sphaeropsis  mahrum  or  CfUmereUa  cingulalay  but  are 
readily  distinguishable  at  a  later  period.  L.  coniothyrium  cankers  are 
always  associated  with  the  oviposition  punctures  of  tree-crickets,  and 
show  rapid  increase  in  size  just  before  the  flowering  period.  Periods 
of  activity  on  the  part  of  the  fungus  alternate  with  periods  of  quiescence. 
The  host  endeavours  to  protect  itself  by  the  formation  of  a  callus 
between  the  healthy  and  diseased  tissue.  The  callus  may  exhibit 
irregularities  and  is  apparently  stimulated  to  further  growth  by  the 
presence  of  woolly  aphis  [Eriosoma  lanigerum],  which  shelter  there. 
Fungus  spores  are  present  in  large  numbers  beneath  and  on  the  surface 
of  the  bark  of  cankers  which  are  two  or  more  years  old.  Sphaeropsis 
mahruniy  Valsa  leucostoma  and  certain  saprophytes  may  also  be 
present.  Young  trees  of  Vlmus  americana,  growing  among  tall  weeds, 
may  show  superficial  cankers  due  to  L.  coniothyrium  and  with  this 
fungus  may  be  associated  Pestalozzia  insidiens. 

Spores  of  L.  coniothyrium  may  be  introduced  into  oviposition 
punctures  in  the  following  ways : — (1)  with  excrement  or  vegetable 
tissue  used  in  plugging  the  punctures;  (2)  with  the  ovipositor; 
(3)  by  being  washed  in  by  rain. 

Experiments  were  made  to  determine  the  effect  on  the  fungus  spores 
of  passage  through  the  alimentary  canal  of  tree-crickets.  Excrement 
obtained  from  insects  kept  in  captivity  and  from  the  vicinity  of 
oviposition  punctures  showed  the  spores  of  several  kinds  of  fungi 
{Sphaeropsis  malorum,  L.  coniothyrium,  Mucor,  Pucciniay  etc.), 
Bacteria,  yeasts,  and  spores  of  the  Protozoan,  Gregarina,  Many  of 
the  spores  germinated  when  placed  under  suitable  conditions.  In  the 
case  of  i.  coniothyrium  and  Nummularia  discreta,  germination  is  much 
more  rapid  in  the  presence  of  apple  wood  than  in  water,  while  both  are 
equally  suitable  for  S.  nuJ/orum.  Apple  cankers  can  be  artificially 
produced  from  spores  obtained  from  the  excrement  of  Oecanthus 
angustipennis  and  0.  niveus.  Under  the  experimental  conditions, 
these  two  species  when  fed  with  pure  cultures  of  L.  coniothyrium  from 
apple  cankers  produced  a  lower  percentage  of  disease  than  when  fed 
with  raspberry  leaves  infested  with  the  same  fungus.  The  percentage 
of  infection  was  always  greater  in  cases  in  which  the  oviposition 
punctures  were  closed  with  grafting  wax. 

Haseman  (L.).  Omix  geminaieUa,  the  Unspotted  Tentiform  Leaf  Hiner 
of  Apple.— Ji.  Agric.  Research.  Washington,  D.C,  vi,  no.  8, 
?2nd  May  1916,  pp.  289-296,  1  plate. 

Paromix  (Omix)  geminateUa,  Pack.,  has  been  recorded  from  New 
England,  Colorado,   Kentucky,  Michigan,  Illinois  and  Ohio.    The 
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^  observations  described  in  this  paper  were  carried  out  in  Missouri,  where 

y  the  insect  appears  to  be  graduaUy  becoming  more  abundant.    Malus 

'-  sylvestris  at  a  mature  stage  is  chiefly  attacked,  though  nursery  stock 

may  sometimes  be  injured.  Periods  of  abundance  appear  to  alternate 
with  periods  of  scarcity  0.  geminateUa  is  a  leaf-mimng  f  ohq.  Larvae 
hatching  from  eggs  deposited  on  the  lower  leaf  surface  at  once  enter 
the  tissue,  where  they  remain  for  about  two  weeks  and  form  a  charac- 
teristic tentiform  type  of  mine.  Pupation  occurs  in  a  cocoon  formed 
on  the  upper  surface  or  at  the  tip  of  the  leaf.  The  pupal  period  varies 
from  a  few  days  to  a  week  in  midsummer.  Hibernation  takes  place  in 
the  pupal  stage  in  a  cocoon  protected  by  a  folded  edge  of  a  leaf.  Adults 
apx)ear  in  May  and  the  life-cycle  is  completed  in  lour  or  five  weeks ; 
^  a  new  brood  occurs  each  month  until  November.    The  food-plants 

^  include  the  apple,  crab-apple,  CroAaegus  spp.  (hawthorn),  plum,  cherry, 

^  pear  and  wilifcheny. 

^  0.  geminateUa  does  not  become  abundant  until  late  summer  and 

^  autumn,  when  the  trees  have  matured;   control  measures  are  thus 

^  only  necessary  when   the  numbers  are  excessive  and  likely  to  be 

^  injurious  during  the  next  season.    In  large  orchards  the  best  method 

is  to  turn  imder  fallen  leaves  bearing  cocoons  by  means  of  a  disk  used 
in  shallow  cultivation  in  early  spring.  In  small  areas,  the  leaves  may 
be  raked  together  and  destroyed  by  burning  or  covered  with  soil  or 
stable  manure.  The  insect  is  controlled  to  a  considerable  degree  by 
parasites,  of  which  the  following  Ghalcidoids  have  been  identified : — 
Symjnesis  nigrifemora^  Ashm.,  S.  tischerae,  Ashm.,  /S.  meteoric  Oir., 
/S.  ddichogaster^  Ashm.,  and  Eulophtts  Uneaticoxay  Oir. 

Goby  (E.  N.).   Notes  on  Insect  Conttol—'Maryland  ExpL  Sta.,  College 
Parky  n.d.,  4  pp.    [Received  8th  June  1916.] 

Lead  arsenate  can  be  obtained  commercially  in  either  the  acid  or 
basic  form.  The  acid  compound  when  combmed  with  lime-sulphur 
reduces  the  lime  content  of  the  latter  and  causes  the  precipitation  of 
free  sulphur.  It  has,  however,  more  rapid  insecticidal  powers  than 
the  basic  salt.  It  is  thus  recommended  for  use  by  growers  of  truck 
crops,  without  admixture  with  lime-sulphur.  The  basic  salt  with 
lime-sulphur  should  be  used  by  fruit-growers.  Sodium  sulphides 
should  not  be  used  in  combination  with  lead  arsenate  as  a  foliage  spray ; 
barium  sulphides  on  the  other  hand  may  be  safely  combined.  Tobacco 
extract  should  be  used  against  Aphids  on  orchard  trees,  melons  and 
peas.  In  orchards  the  spray  should  be  used  at  the  rate  of  f  U.S.  pt. 
Black  Leaf  40  to  100  U.S.  gals,  water,  to  which  J  lb.  soap  has  been 
added.  Against  pea  aphis  [Acyrthosipfum  pist]  and  melon  aphis  [Aphis 
gossypii],  the  spray  should  consist  of  10  ozs.  Black  Leaf  40,  60  U.S. 
gals,  water  and  4  lb.  fish  oil  soap.  Against  the  rose  beetle,  the  follow- 
ing spray  is  recommended :— 4  lb.  lead  arsenate,  100  U.S.  gals. 
Bordeaux  mixture  and  1  U.S.  gal.  molasses. 

Jarvis  (E.).    Combating  the  Cane  Beetle.— Queensland  Agric.  JL 
Brisbane,  v,  no.  5,  May  1916,  pp.  280-281. 

Experiments  conducted  to  observe  the  effect  of  certain  chemicals 
on  the  larvae  of  the  cane  beetle  [Lepidiota]  jdelded  the  following  results : 
(I)  Creolin  (1  pt.  to  50  gals,  water)  destroyed  100  per  cent,  of  the  larvae 
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in  soil  in  the  laboratory,  without  injury  to  the  roots  of  a  sugar-cane. 
The  high  price  of  this  substance  renders  its  use  on  a  large  scale  imprac- 
ticable. (2)  Potassium  cyanide  (1  lb.  to  200  gals,  water)  was  fatol  to 
100  per  cent,  of  larvae  under  the  same  conditions  as  in  the  previous 
experiment.  A  plant  2  feet  high  treated  with  8  qts.  of  the  sofaition 
showed  a  slight  wilting  of  the  leaves  after  24  hours,  but  recovered  a 
week  later.  The  Mamelle  method  of  injecting  potassium  cyanide 
received  preliminary  tests  and  gave  satisfactory  results.  (3)  Borax 
(1  lb.  to  3  gals,  water)  proved  efficient,  but  was  too  expensive  for 
extensive  use.  (4)  Creosote  emulsion  (8  oz.  creosote  to  5  gals,  water) 
proved  suitable.  Solutions  of  saltpetre  (1  lb.  to  3  gals.),  barium 
chloride  (1  lb.  to  3  gals.)  and  hellebore  (1  lb.  to  12  gals.)  gave  negative 
results.  The  last-named  substance  had  been  in  stock  for  about  a  year 
and  may  in  consequence  have  lost  its  insecticidal  properties. 


Jabvis  (E.).  Notes  on  Insects  Damaging  Sugar-Cane  in  Queensland.— 
Queensland  Bureau  of  Sugar  Expt.  Sta.,  Div.,  ErUom,,  Brisbane, 
Bull.  no.  3,  1916,  48  pp.,  4  plates.    [Received  14th  June  1916.] 

Insect  pests  of  sugar-cane  in  Queensland  include  those  attacking 
(1)  the  stalk  and  mid-rib  of  the  leaf ;  (2)  the  stalk  and  **  sets  "  below 
ground ;  (3)  the  foUage ;  (4)  the  roots ;  and  (5)  those  feeding  on  the 
sap.  In  the  first  group,  the  Noctuid,  PhragmatiphUa  truncata,  Walk., 
occurs  also  in  South  AustraUa  and  Tasmania,  and  is  chiefly  injurious 
to  yoimg  shoots  in  September  and  October.  Pupation  takes  place 
in  the  tunnels  or  among  the  bases  of  dead  canes  or  leaf-sheaths.  The 
duration  of  this  stace  in  November  is  12  days  at  a  temperature  of 
77^  F.  Small  holes  bored  through  affected  stems  by  the  larvae  allow 
of  the  entrance  of  predaceous  enemies,  especially  the  ant,  PheidoU 
megacephala.  The  latter  would  probably  prove  an  effective  controlling 
agent,  but  should  not  be  encouraged  in  fields  in  which  Rhabdocnemis 
chscurus  is  present,  since  it  destrojrs  the  Dipterous  parasites  of  this 
insect.  Larvae  of  P.  truncata  are  parasitised  by  an  imdetermined 
Tachinid  fly  and  in  New  South  Wales  by  the  Hymenopteron,  Apantdes 
nonagriae ;  the  pupa  is  parasitised  by  Eupl&ctus  howardL  Diatraea 
saccharalis,  F.,  is  controlled  to  a  great  extent  by  egs-parasites  and 
cannot  be  regarded  as  a  serious  pest.  Rhabdocnemis  wscurus^  Boisd, 
causes  considerable  annual  loss  in  the  Johnstone  River  district.  The 
Tachinid  parasite,  Ceromasia  sphenophori,  Yill.,  has  been  liberated  in 
affected  localities.  Artificial  methods  of  control  include  clean  cnlti- 
vation  and  the  use  of  short  pieces  of  split  cane  as  traps.  A  Pyralid, 
Pdychroa  sp.,  was  recorded  for  the  first  time  in  November  1915 
at  P3rramid,  where  young  ratoon  shoots  were  injured.  Pupation  was 
observed  to  take  place  in  the  timnel  in  the  middle  of  the  shoot.  In 
the  laboratory  this  stage  lasted  from  22nd  November  imtil  12th 
December.  The  Tineid,  Opogona  glycyphaga,  Meyr.,  may  prove 
injurious  to  soft  varieties  of  cane  by  boring  into  the  stem  and  feeding 
on  the  leaf-sheaths.  The  leaf-stalks  of  banana  and  the  fruits  of 
granadilla  may  also  be  attacked  by  the  larvae.  Pupation  takes  place 
in  a  cocoon  formed  between  the  sheath  and  the  stem  [see  this  BevitWt 
Ser.  A,  iii,  p.  364].  A  Chalcid  parasite,  Stomatoceras  gracUicorpus,  6ir., 
has  been  reared  bom  the  pupa.    The  Elactustid,  Cosmopteryz  sp.,  bore& 
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a        '  in  the  larval  stage  into  the  mid-rib  of  the  leaf,  causing  the  injured  tissue 
»  to  turn  red  and  in  some  cases  the  leaf-blade  to  wither  prematurely. 

I  A  related  species,  C.  paUifasdeUa,  attacks  sugar-cane  in  Java. 

^  Four  insects  are  known  to  attack  the  cane-stalk  below  ground; 

^  these  are  the  Dynastid,  Heteronychus  sp.,  the  Scarabaeid,  PerUodon 

^  australis,   Blackb.,   the   Elaterid,   Monocrepidius  sp.,   and   Termes 

^  meridionalis. 

A  large  number  of  insects  feed  on  the  foliage.  Locasta  danica,  L., 
has  been  reported  from  western  and  northern  Queensland.  Egg 
parasites  of  this  species  occurring  in  Australia  are  Scdio  at^tralis,  Frogg. , 

:  and  S.  avi,  6ir.    Sarcophaga  aurifrons,  Coq.,  has  been  reared  from  the 

•adult,  and  several  imdetermined  Dipterous  larvae  have  emerged  from 
adults  taken  at  Gordonvale.  L.  australis,  Brunn.,  occurs  in  the  coastal 
districts  of  Queensland  and  New  South  Wales.    Other  members  of  the 

i  family  Acridiidae  occasionally  of  importance  are  Airadcmorjiha 
crenaticeps,  Blanch.,  Oxya  vdox,  F.,  Ctfrtacanthacris  ?  praxinMy  Walk., 

•  C.  pUtgiata,  Walk.,  and  C.  gtUtnlosa,  Walk.  The  Noctuid  moth,  Cirphis 
unipuncta,  Haw.,  may  be  present  in  destructive  numbers,  but  is 
normally  controlled  by  birds  and  parasitic  Hjnnenoptera  and  Diptera. 
The  Hesperid,  Pamara  nuUhias,  F.,  feeds  in  the  larval  stage  within  the 
folded  leaves.  The  pupal  stage  occupies  about  11  days  at  a  shade 
temperature  of  8V  F.  A  Braconid  parasite  has  been  reared  from  the 
larva.  Other  Hesperids  similar  in  habit  to  the  preceding  species  are 
Tdicota  augiaskrefftiy  Macl.,  and  Padraona  mamas,  Feld.    Additional 

.species  attacking  the  foliage  are  the  Noctuid,  Chusaris  rhodias,  Turn., 
the  Tortricid,  Harmcioga  ?  miserana,  Walk.,  Euproctis  holaxtdha,  Turn., 
and  the  Chrysomelids,  Rhyparida  morosa,  Jac,  Rhyparida  sp.  (hasi- 
pennis  var.  ?),  R,  didyma,  F.,  and  CcHasposoma  seUatum,  Baly.  The  first- 
named  beetle  occurs  on  the  native  plant,  Imperala  arundinacea,  and  the 
last  two  on  Commersonia  echinata  and  Sorghum  halepense  respectively. 

'  The  weevil,  Stenocorynus  aridus,  Pasc.,  feeds  normally  on  Urena  hbata, 
but  may  attack  the  leaves  of  sugar-cane. 

Sap-sucking  insects  include : — Tettigonia  parthaon,  Kirk. ;  Perkin- 
-sieUa  saccharicida,  Kirk. ;   Aphis  saccharic  Zehn.,  occurring  on  the 

underside  of  the  leaves  in  the  hot  season ;  A.  adusta^  Zehn.,  a  bud 
.  aphis,  f  oimd  at  the  base  of  the  shoots  or  on  the  buds  in  late  winter  and 

early  spring ;   Aleurodes  berghi,  Sign.,  Pseudococcus   ?  calcedariae, 

Mask.,  and  Ripersia  sp. 

The  most  important  insect  attacking  the  roots  of  sugar-cane  is 
Lepidiota  albohirta,  Waterh.  The  natural  enemies  include  the  digger 
wasps,  Dielis  formosus,  Gu6r.,  Campsomeris  radida,  F.,  and  Discolia 

.  soror,  Sm.,  parasitic  Tachinids  and  Muscids  and  the  predaceous  larvae 
of  the  Elaterid,  Agrypnus  mastersi.  L.frenchi,  Blackb.,  often  occurs  in 
cane  fields  situated  near  forest  land.  L.  rotheiy  Blackb.,  and  L,  caudata, 
Blackb.,  may  occasionally  be  present  in  injurious  numbers.    The 

» Scarabaeid,  Ihsygnathits  australis  dejeani,  Macl.,  is  usually  abundant 
and  is  widely  distributed ;  it  is  parasitised  by  an  imdetermined 
Dexiid  fly.  Anoplognathus  boisduvali,  Boisd.,  is  an  important  pest 
of  cane  in  sandy  soil  and  is  widely  distributed  in  north  and  south 
Queensland.  The  adult  is  readily  attracted  by  artificial  light.  The 
Rutelid,  Anomala  antiqua,  6yl.  (aiMtralasiae,  Blackb.),  may  be 
abundant.     The   natural   enemies    include   undetermined   parasitic 
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Tachinid  and  Dexiid  flies.  Other  beetles  of  less  importance  attack- 
ing the  roots  are  Lepidiota  froggaUi,  MacL,  Xylotrupes  gtdeon^  Li. 
(auatraiicus^  Thomp.),  Isodon  jmncticoUis,  Mac!.,  and  Caicochroa  decorti- 
cata,  MacL 


Glasgow  (R.  D.)-  Phyllophaga,  Harris  (Lachnosterna,  Hope) :  a 
Revision  of  the  Synonymy,  and  one  New  Name. — Bull.  IlUnois 
State  Lab.  Nat.  Hist.,  Vrbana,  xi,  art.  6,  February  1916, 
pp.  365-379.    [Received  13th  June  1916.] 

The  name  PhyUophaga,  proposed  by  T.  W.  Harris  in  1826,  is  adopted 
by  the  author  on  the  ground  that  its  vaUdity  was  fully  established  hy 
its  publication  in  connection  with  a  series  of  valid  specific  names,  viz., 
quercina,  hirsuta,  hirticula,  balia,  etc.  In  the  absence  of  a  designated 
genotype,  the  species  hirtieula,  Enoch,  is  proposed  as  the  type  of  the 
genus.  The  name  Lachnostema,  used  both  by  English  and  American 
entomologists,  was  not  put  forward  by  Hope  until  1837.  A  Ust  of 
North  American  species  of  this  genus,  with  their  synonyms,  is  given, 
together  with  a  bibUography  containing  the  names  of  32  papers  giving 
original  descriptions  of  the  species  occurring  in  the  United  States  and 
Canada. 

A  new  species  which  is  abundant  in  southern  lUinois  in  June,  July, 
and  August  is  described  under  the  name  P.forbesi. 


Strickland  (E.  H.).  The  Control  of  Cutworms  in  the  Prairie 
Provinees. — Dominion  of  Canada  Dept.  Agric.,  Entcm.  Branch, 
Ottawa,  Circ.  no.  6, 1916,  8  pp.,  5  figs.    [Received  14th  June  1916.] 

The  most  important  species  of  cutworms  occurring  in  the  Prairie 
Provinces  are  Etucoa  ochrogaster  (red-backed  cutworm)  and  Porosagrotis 
orthogonia  (pale  western  cutworm),  while  Evxoa  ( Chorizagrotis)  auxiliaris 
(army  cutworm)  is  found  in  restricted  areas.  The  eggs  of  the  first  two 
species  are  deposited  in  August  and  September  below  or  on  the  surface  of 
summer  fallow  land  which  has  become  broken  and  partly  covered 
with  weeds.  A  few  larvae  hatch  out  in  autumn,  feed  for  a  short  time, 
then  enter  the  ground  to  hibernate.  The  majority  of  larvae  emerge 
in  the  following  April.  Owing  to  the  dry  nature  of  the  soil,  the  larvae 
are  able  to  move  freely  below  the  surface  and  feed  almost  entirely  in 
this  position  on  the  stems  of  weeds  and  crops.  Pupation  takes  place 
in  earthen  cells  during  Jime,  and  adults  appear  about  a  month  later. 
Control  measures  are  based  to  a  large  extent  on  methods  of  cultivation. 
Fallow  land  should  be  kept  free  from  weeds  during  the  oviposition 
period,  i.e.,  from  1st  August  to  20th  September,  and  should  be  worked 
as  finely  as  possible.  If  this  measure  is  not  carried  out,  deep  autumn 
ploughing  should  be  performed.  Autunm  wheat  shoiild  not  be  sown 
earlier  than  the  second  week  in  September.  A  poisoned  bait  con- 
sisting of  60  lb.  shorts,  1  lb.  Paris  green,  1  gal.  molasses  and  1|  gals, 
water  may  be  scattered  during  Apnl  or  May  among  crops  which  have 
been  planted  on  fallow  land.  Where  the  soil  is  dry,  the  land  should 
be  harrowed  after  application.  Measures  of  control  which  are  not 
suitable  for  prairie  conditions  are  the  use  of  light  traps,  the  appUcation 
of  lime  and  salt  and  the  burning  of  stubble  in  autumn. 
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OiBSON  (A.)  &  Treherne  (R.  C).  The  Cabbage  Root  Maggot  and  its 
Control  in  Canada,  with  Notes  on  the  Imported  Onion  Maggot  and 
the  Seed-eom  Maggot. — Dominion  of  Canada  Dept.  Agric.,  Entom. 
Branch,  OUawa,  Bull.  no.  12,  1916,  58  pp.,  29  figs.,  10  tables, 
1  chart.    [Received  14th  June  1916.] 

ChortophUa  (Phorbia)  brassicae,  Bch.  (cabbage  root  maggot)  occurs 

throughout  Canada,  attacking  cabbage,  turnip,  cauliflower  and  other 

Cruciferous  plants.    Eggs  laid  on  or  near  the  base  of  the  host  plant 

hatched,  in  1915,  in  from  three  to  five  days  imder  outdoor  conditions, 

the  degree  of  fertility  being   86*9   per   cent.    When   incubated   at 

temperatures  between  80°  and  85°  F.,  95  per  cent,  hatched  in  from 

three  to  five  days  under  moist  conditions  and  50  per  cent,  in  the  same 

time  in  dry  air.    The  duration  of  the  larval  stage  varied  from  19  to  32 

days.    Pupation  takes  place  in  the  root  tissues,  or  in  the  soil  close  to 

the  root  or  at  a  distance  of  4  or  5  inches  away.    Overwintering  pupae 

were  found  at  a  depth  of  from  1  to  9  inches.    The  duration  of  the  pupal 

stage  varies  very  considerably  accoHing  to  the  temperature.    At 

Agassiz,  B.C.,  where  the  average  temperature  for  March  was  41°  F., 

adults  emerged  from  overwintering  pupae  on  8th  April ;   in  Ottawa^ 

where  the  average  temperature  was  19*3°  F.,  pupae  collected  on  25th 

April  transformed  between  20th  May  and  6th  July.    The  average 

length  of  the  adult  stage  was  3'5  days  at  the  end  of  Jime  and  nine  days 

at  the  end  of  August  and  during  September,  the  variations  shown 

ranging  between  2  and  5  days  and  7  and  25  da^s  at  these  periods. 

The  sexes  were  present  throughout  the  season  m  practically  equal 

nimibers. 

At  Agassiz,  in  1915,  oviposition  was  first  observed  on  10th  April  and 
continued  until  about  1st  Jime.  Adults  from  the  earliest  ecgs 
appeared  at  the  end  of  May,  while  those  from  eggs  deposited  late  did 
not  emerge  imtil  the  beginning  of  July.  In  eastern  Canada,  flies  of 
the  first  generation  emerged  from  21st  to  27th  June.  The  first -eggs 
of  the  second  and  third  generations  appeared  at  Agassiz  during  the 
first  week  in  June  and  the  end  of  July  respectively.  A  complete  or 
partial  fourth  generation  may  occur,  according  to  autumn  conditions ; 
at  Agassiz  egs-laying  continued  until  22nd  October.  C.  brassicae  has 
thus  at  least  three  complete  generations  which  show  much  overlapping, 
so  that  all  stages  of  development  occur  at  any  given,  time.  In  the 
Ottawa  district  injury  to  cabbage  and  cauliflower  plants  is  most 
marked  during  May  and  June.  Radish  crops  grown  at  Agassiz  during 
May  are  frequently  severely  damaged.  It  is  probable  that  no  varieties 
of  cabbage  or  cauliflower  are  immune  to  attack.  Observations  on  the 
oviposition  habits  showed  that  the  majority  of  eggs  are  deposited  on 
the  stem  or  in  the  crevice  between  the  stem  and  the  soil.  Untreated 
cabbage  and  cauliflower  plants  which  died  as  the  result  of  attack 
reached  a  total  of  12-1  and  11*4  per  cent,  respectively.  Eggs  were 
apparently  laid  more  freely  on  or  near  strong,  long-stenuned  plants. 
The  preoviposition  period  under  insectary  conditions  during  JuJy  was 
about  six  days.    The  winter  is  passed  in  the  pupal  stage. 

Hylemyia  antiqiM,  Mg.  (imported  onion  maggot)  is  a  pest  of  onions 
throughout  Canada.  The  eggs  are  deposited  on  the  yoimg  leaves,  on 
the  outside  of  the  stem  near  the  soil  or  on  the  soil  itself.  During  1915 
the  first  eggs  were  observed  at  Ottawa  on  4th  June.    The  eggs  hatch 
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in  less  than  a  week,  and  the  larvae  at  once  enter  the  growing  bulb, 
where  they  feed  at  the  lower  end.  The  duration  of  the  larval  stage  is 
from  two  to  three  weeks,  but  in  seeded  onions  from  the  previous  year 
may  last  four  or  five  weeks  [see  this  Review,  Ser.  A,  iii,  p.  569].  Pupa- 
tion takes  place  in  the  soil  at  a  depth  of  from  ^  to  3  inches,  or  in  the 
outer  layers  of  the  onion  bulb.  The  duration  of  this  stage  in  eastern 
Canada  is  about  14  days  and  in  British  Columbia  varies  bom.  14  to  26 
days  in  midsummer.  There  are  probably  about  three  generations  each 
year.  The  winter  is  passed  in  the  pupal  stage;  adults  were  first 
observed  at  Ottawa  in  the  third  week  in  May.  The  preoviposition 
period  varies  from  10  to  14  days. 

Injury  to  beans,  peas  and  maize  caused  by  ChortophUa  (Phorbia) 
fusciceps,  Zett.  (corn-seed  maggot)  has  been  recorded  from  Ontario, 
Quebec,  and  the  maritime  provinces.  The  eggs  are  probably  laid  in 
the  soil  in  which  the  seeds  of  the  above  plants  are  present  and  the  larvae 
attack  the  plants  soon  after  germination.  The  cotyledons  and  later 
the  young  stem  are  injured  by  the  burrowing  habit  of  the  larva. 
Turnips,  cabbage,  onions,  etc.,  and  also  the  eggs  of  locusts  may  be 
attacked.  Pupation  of  larvae  collected  on  23rd  Jime  took  place  on 
the  following  day  close  below  the  surface  of  the  soil ;  the  Gist  adult 
emerged  on  2nd  July  and  the  last  on  9th  July.  Later  generations, 
the  number  of  which  is  unknown,  probably  attack  plants  other  than 
peas,  beans  or  maize.  In  the  United  States  the  insect  probably 
hibernates  in  the  adult  stage. 

Experiments  on  the  control  of  the  root-maggots  described  above 
have  shown  that  tarred  felt  paper  discs  placed  aroimd  the  plant  as 
soon  as  possible  after  setting  out  are  most  effective.    Frames  made 
of  cheesecloth  are  also  useful  for  protecting  seedlings,  and  this  measure 
may  be  supplemented  by  the  growth  of  a  trap  crop  of  radishes.    The 
success  of  autumn  planting  of  cabbages  and  cauliflowers  depends 
largely  on  the  weather  conditions  in  the  following  spring ;   &vourabIe 
conditions  for  the  development  of  the  larvae  would  lead  to  a  heavy 
infestation  of  such  crops.    Two  or  three  applications  of  white  hellebore 
or  pyrethrum  powder  in  a  dry  or  liquid  form  afford  a  considerable 
degree  of  protection.    Carbolic  emulsion  has  also  proved  satisfactoiy* 
This  is  prepared  according  to  the  formula : — 1  qt.  soft  soap,  1  pt.  crude 
carbolic  acid,  1  gal.  water ;   the  stock  solution  is  diluted  35  times 
before  use.    Turnip  and  other  seed  should  be  sown  thickly,  since  the 
eggs  are  then  more  scattered.    The  use  of  hellebore,  etc.,  against  the 
onion  maggot  is  not  practicable  under  field  conditions,  but  the  adults 
can  be  attracted  during  the  pre-oviposition  period  by  a  sweetened 
arsenical  spray  [see  this  Review,  Ser.  A,  iii,  p.  570].    Carbolic  emulsion 
is  probably  of  no  value  against  C.  ftisdceps  in  peas  and  beans ;   the 
seeds  should  not  be  planted  more  than  1  or  2  inches  deep  and  in  well 
repared  soil.    Crop  rotation  should  be  practised.    Seedlings  should 
e  transplanted  with  a  quantity  of  soil  round  the  roots  to  prevent,  as 
far  as  possible,  the  burrowing  of  the  larvae  into  the  stems.    Deep 
ploughing  in  the  autunm  destroys  numerous  pupae  in  the  soil,  but 
where  crops  are  cultivated  through  the  winter,  infested  plants  should 
be  removed  and  destroyed. 

The  following  parasites  have  been  reared  in  Canada  from  C.  br<i89icae : 
Baryodma  otUarioniSy  Casey,  Cotfumaspis  gilleUi,  Wash.,  Pachycrepoideut 
dubins,   Ashm.,   and  the  Ichneumon,    Hemiteies    ruficoxus,    Prov. 
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Predaceous  Garabid  and  Staphilinid  beetles  attacking  the  same  species 
include  Bembidium  mtUatumy  6.  and  H.,  B.  trechiforme,  Lee.,  Platynus 
cupretia,  Dej.,  Pterostichus  Iticublandus,  Say,  Oms  punctatus,  Casey, 
XarUholinus  hamatm,  Say,  Hesperobium  calif omicum,  Lee.,  and 
Dinaroea  angusttday  6yll.  The  mite,  Trambidium  scabrum  has  been 
reported  to  attack  the  eggs  of  C.  hrnssicae  in  Minnesota. 

Tavares  (J.  S.)  Bspteies  a  Variedades  novas  da  Cynipides  a  Cecido- 
myias  da  Paninsula  IMrica  a  descrip^ao  da  algamas  ]&  conhecidsa. 

[New  species  and  varieties  of  Cynipidae  and  Cecidomyidae  from 
the  Iberian  Peninsula  with  a  description  of  some  known  ones.] — 
Broteria,  Braga,  xiv,  no.  2, 1st  June  1916,  pp.  65-136,  17  figs. 

The  contents  of  this  systematic  paper  are  described  in  its  title. 

Molina  (E.).  Los  Naranjos  da  Catamarca:  Males  qua  aquajan  su 
produccidn.  [The  oranges  of  Catamarca  and  the  ills  wluch  affect 
their  production.] — Botetin  MinisL  Agric,,  Buenos  Aires,  xx, 
nos.  1-2,  January-February  1916,  pp.  46-51.  [Received 
10th  June  1916.] 

The  following  scale-insects  are  among  the  pests  attacking  oranges 
in  the  Argentine  province  of  Catamarca  lying  east  of  the  Andes : — 
ChrysomjAaltts  aonidum,  Asjndiotus  hederae,  Lepidosaphes  beckii 
{MytHaspis  dtricola),  Coccus  (Lecanium)  hesperidum,  and  Saissetia 
{L.)  oleae.  They  seem  to  have  made  their  first  appearance  in  1906  and 
since  then  have  increased  enormously.  A  spra^  containing  60  lb.  of 
Bour,  3  gals,  of  kerosene,  and  97  gals,  of  water  is  stated  to  have  been 
very  effective  [see  this  Review,  Ser.  A,  iv,  p.  18]. 

Canbla  (P.  T.).  Bl  grano  pieado  en  los  trigos  santafecinos  da  la 
coseeha  1914-15.  [Insect-bored  grain  in  wheat  of  the  1914-15 
crop  in  the  province  of  Santa  Fe.] — Boletin  MinisL  Agric.,  Buenos 
Aires,  xx,  nos.  1-2,  January-February  1916,  pp.  103-116,  1  fig. 
1  map.    [Received  10th  June  1916.] 

This  paper  describes  the  infestation  of  wheat  by  Sitotroga  cerealeUay 
Hoi.  A  description  of  this  pest  is  given  and  the  attack  is  believed 
to  be  due  to  the  numerous  centres  of  infestation  provided  by  stacks  of 
maize  in  the  cob.  Owing  to  low  prices  the  maize  was  left  in  the  cob  for 
a  considerable  period  and  at  nightfall  the  moths  were  observed  in  the 
neighbourhood  of  the  stacks.  Although  the  damage  done  has  not  yet 
become  important,  preventive  measures  are  advised  against  this 
dangerous  pest. 

Caruso  (G.).  Sull'efflcacia  comparativa  della  PoltigUa  bordolese  e 
della  Pasta  Caflaro.  [The  comparative  efficiency  of  Bordeaux 
mixture  and  of  Pasta  Caffaro.]  —  Minerva  Agraria,  Milan,, 
viii  (ii  of  Series  2),  nos.  9-10,  15th-30th  May  1916,  pp.  116-117. 
[Abstract  from  AUi  della  i2.  Accademia  dei  Georgofili,  5th  March 
1916,  and  from  VAgricoUura  Italiana,  nos.  1-3,  1916.] 

In  experiments  on  the  comparative  value  of  various  fungicides  it 
was  found  that  the  growing  parts  of  the  vine  were  better  protected 
against  the  attacks  of  Peronospora  by  lime-copper  sprajrs  of  from  5  to  10 
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per  thousand  strength  than  by  Pasta  Caffaro  of  from  10  to  15  per 
thousand.  Both  products  appeared  to  have  about  the  same  adhesive 
power.  The  following  results  were  obtained  with  100  bunches  in  each 
of  four  groups  of  vines  treated  with  the  above  four  solutions  : — ^Lime 
copper  spiSLj  of  5  per  thousand — i3'36  healthy  bunches,  35*64  partly 
injured  bunches,  21 '0  totally  destroyed  bunches.  Lime-copper  spray 
of  10  per  thousand — 59*44  healthy  bunches,  30*07  partly  injured 
bunches,  10*49  totally  destroyed  bunches.  Pasta  Caffaro  of  10  per 
thousand — 33*0  healthy  bimches,  44*62  partly  injured  bunches,  22*38 
totally  destroyed  bunches.  Pasta  Cafiaro  of  15  per  thousand— 31  -27 
healthy  bunches,  46*42  partly  injured  bunches,  22*31  totally  destroyed 
bunches.  There  is  therefore  no  reason  for  abandoning  lime-copper 
treatment. 

Beech  bark  infested  by  Cryptococcus  fagi,  B4r. — JL  d^Agric,  Pratique, 
Paris,  xxix,  N.S.  no.  11,  1st  June,  1916,  p.  202. 

It  is  stated  that  Cryptococcus  fagi,  Bar.,  is  only  known  on  the  beech 
to  which  it  does  considerable  damage  in  England.  The  trunks  should 
be  brushed  with  a  long-haired  brush  dipped  in  a  solution  of  1  oz.  black 
soap  in  20  oz.  water  ;  it  is  also  necessary  to  uncover  the  upper  portion 
of  the  main  roots  and  to  treat  them  in  the  same  manner. 


Xadocsa  (Gy.).  Crioceris  melanopa  (Lema  fnelaru)pus)  injurioos  to 
Oats  and  Barley  in  Hungary. — Intemat.  Review  Science  and  Practice 
ofAgric.  (Mthly.  Bull.Agric.  Intelligence  and  Plant  Diseases),  Rofn^ 
vii,  no.  2,  February  1916,  pp.  312-314.  [Abstract  fom  Kisir- 
letvgyi  Kotdeminyek,  Budapest ,  xviii,  no.  1,  pp.  108-176, 8  plates.] 
[Received  12th  June  1916.] 

Since  1831  Lema  {Crioceris)  melanopa,  L.,  has  frequently  been  the 
•cause  of  serious  damage  in  Himgary.    The  worst  ravages  were  caused 
in  1891,  when  23  districts  were  affected,  the  damage  being  estimated 
at  between   1   and    IJ   million   sterling.     Extract   of  pyrethrum, 
"  thanaton,"  and  arsenate  of  copper  were  tested.     The  last-named 
insecticide  gave  negative  results.    The  extract  of  pyrethrum  (2^  per 
cent.),  applied  in  large  quantities,  killed  75  per  cent,  of  the  larvae,  but 
its  high  price  did  not  allow  of  its  being  used  on  too  extensive  areas. 
"  Thanaton,"  on  the  contrary,  gave  excellent  results  in  a  2  per  cent 
aqueous  solution  when  its  percentage  of  nicotine  was  not  too  much 
below  4J  per  cent.    Nicotine  sulphate  has  also  proved  satisfactory. 
IBoth  "  thanaton  "  and  nicotine  sulphate  gave  the  best  results  when 
the  nicotine  content  was  from  0*4  to  0*5  oz.  per  gallon  of  water.    A 
4  per  cent,  solution  of  barium  chloride,  rendered  adhesive  by  the  addition 
of  4  per  cent,  of  molasses,  was  less  satisfactory.    The  life-cycle  of 
L.  melanopa  is  described  and  its  natural  enemies  are  enumerated, 
together  with  the  preventive  means  employed  hitherto.    Although 
in  Hungary  this  insect  inhabits  the  plains,  it  may  also  be  found  in 
mountainous  regions  where  the  climate  and  soil  are  favourable  to  the 
cultivation  of  barley  and  oats.    Its  appearance  in  swarms  is  periodical 
Through  a  succession  of  years  the  ii^ested  zones  become  increasing 
extensive  and  the  damage  reaches  a  maximum,  after  which  it  diminish^ 
probably  owing  to  natural  enemies.    L.  melanopa  is  known  also  in 
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other  countries,  but  is  seems  to  be  only  really  dangerous  to  agriculture 
in  Austria,  Rumania,  and  especially  Russia.  Under  normal  conditions 
the  first  insects  appear  at  the  beginning  of  April  and  there  is 
only  one  generation  a  year.  L.  cyaneUa,  L.  {lichenis,  Voet.)  is  also 
known  in  Hungary  as  an  injurious  insect,  but  is  less  common. 

ScHURMANN  (6.).  Pidvinaria  vUis  in  Uruguay. — Internal.  Review 
Science  and  Practice  Agric.  (Mthly.  Bull.  Agric.  Intelligence  and 
Plant  Diseases),  RomCy  vii,  no.  2,  February  1916,  p.  317.  [Abstract 
from  Rev.  Asociacion  Rural  del  Uruguay,  Montevideo,  xliv,  no.  8, 
pp.  481-483,  1  fig.]    [Received  12th  June  1916.] 

The  appearance  of  Pulvinaria  vitis  in  Uruguay  in  November  1914  is 
reported — ^it  is  beUeved  for  the  first  time.  Serious  damage  was  done 
in  the  vineyards.  Information  is  given  on  the  morphology  and 
biology  of  this  scale  and  on  the  usual  methods  of  control. 

Seroent  (Et.).  Campagne  d*exp6rimentation  de  la  mithode  biologique 
contre  les  Schistocerca  feregrina,  dans  la  vallie  de  la  Haute  Taf na, 
eommune  mixte  de  Sebdou  (d6partement  d'Oran).  Existence  d'une 
Epizootic  autochtone  vaccinante  (mai,  Juln,  Juillet  1915).    [An 

experimental  campaign  with  the  biological  method  against 
Schistocerca  peregrina  in  the  valley  of  the  Upper  Tafna,  mixed 
commune  of  Sebdou  (department  of  Oran).  The  existence  of  a 
natural  infection  which  produced  immunity  (May,  June,  July 
1915).]  —  Ann.  Inst.  Pasteur,  Paris,  xxx,  no.  5,  May  1916, 
pp.  209-224,  10  figs. 

This  paper  is  a  detailed  account  of  the  author's  work  in  the  district 
under  his  charge  in  the  anti-locust  campaign  in  1915.  The  main  facts 
and  conclusions  obtained  in  th6  campaign  have  been  dealt  with  in  a 
joint  report  [see  this  Review,  Ser.  A,  iv,  p.  45].  All  the  birds  in  the 
region  preyed  upon  the  locusts.  In  May  numerous  pupae  of  Anthomyia 
were  noticed,  other  parasites  being  the  larvae  of  CSrio  and  Anthrax 
fenestrata.  In  June,  pupae  of  Stomatorrhina  (Idia)  fasciata,  larvae 
and  adults  of  Staphylinids,  and  OUgochaetes,  were  all  present  in 
numbers.  In  the  Sebdou  region  the  infection  was  not  fatal  to  Schisto- 
cerca peregrina ;  this  failure  is  thought  to  be  due  to  the  presence  of  an 
indigenous  infection,  caused  by  two  distinct  bacteria  of  the  same 
group  as  d'H6relle's  virus,  which  apparently  rendered  the  insects 
immime  to  the  American  form. 

B^GUET  (M.).  Campagne  d'exp6rimentation  de  la  m6thode  biologique 
oontre  les  Schistocerca  peregrina,  en  Alg6rle,  de  d6cembre  1914  & 
Jolllet  1915,  et  en  particuller  dans  la  r6gIonde  Barlka  (dipartement 
de  Constantlne).  [An  experimental  campaign  with  the  biological 
method  against  Schistocerca  peregrina  in  Algeria  from  December 
1914  to  July  1915,  and  more  particularly  in  the  Barika  region 
(department  of  Constantine).]— ^Inn.  Inst.  Pasteur,  Paris,  xxx, 
no.  5,  May  1916,  pp.  225-242,  1  sketch  map. 

This  is  a  detailed  account  of  the  author's  work  in  the  district  allotted 
to  him  in  the  anti-locust  campaign  in  Algeria  in  1915  [see  above]. 
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RoEPKE  (W.).  Ueber  einige  weniger  bekannte,  kulturscUdliche  Lepi* 
dopteren  auf  Java.  [On  some  little  known  Lepidopfcerous  pesta 
of  crops  in  Java.) — Tijdachrift  voor  Eniomologie,  The  Hague^  lix, 
pts.  1  &  2,  dated  1st  June  lul6,  pp.  1-17,  6  plates,  3  figs. 

The  caterpillars  of  the  recently  described  Mudaria  variabilis^  Rpk., 
[see  this  Be^yiew,  Ser.  A,  iv,  p.  88]  are  in  certain  years  only  too  well 
known  to  the  planters  on  the  ripening  fruits  of  kapok,  the  fibre  of  which 
is  partly  destroyed  or  rendered  valueless.    In  1914,  30  per  cent,  of  the 

f)ods  were  attacked,  and  there  appears  to  be  some  relation  between 
arge  outbreaks  and  exceptional  drought  during  the  East  Monsoon 
from  May  to  October.    Nothing  is  known  of  the  earlier  stages  of  this 
pest.     The  development  of  the  caterpillars  is  completed  in  the  still 
green,  but  ripening  kapok  pods,  and  the  undeveloped  silk  hairs  and  the 
unripe  seeds  are  consumed.    Even  when  the  jkkIs  are  apparently  not 
greatly  damaged,  their  remaining  content  is  of  very  poor  quality  and 
stained  brown  by  excrement ;  woodpeckers  that  are  in  search  of  the 
caterpillars  often  complete  the  destruction  of  the  pod.     The  author 
has  also  found  the  caterpiHars  on  two  wild  species,  viz : — Bombax 
malabarica  and  B.  valeUmiL    Before  pupation  a  circular  hole  about 
one-sixth  of  an  inch  in  diameter  is  bored  through  the  shell  of  the  pod. 
The  caterpillars  rapidly  burrowed  in  damp  earth  provided  for  the 
purpose  in  order  to  pupate  between  the  end  of  October  and  the  middle 
of  November.    At  the  end  of  the  following  May,  when  the  kapok  was 
in  flower,  emergence  was  expected,  but  the  flrst  imago  did  not  appear 
imtil  the  middle  of  August  and  the  bulk  of  the  remainder  during  Sep- 
tember.   From  nine  pupae  which  were  thought  to  be  dead,  but  were 
really  in  a  condition  to  hibernate  again,  the  moths  emerged  in  the  course 
of  the  following  January,  probably  prematurely,  owing  to  their  having 
been  kept  too  dry.    The  fully-grown  caterpillar,  pupa  and  imago  are 
described  and  compared  with  wie  closely  aUied  M.  comifrons,  Moore. 
Control  seems  difficult;   the  destruction  of  the  wild  ^>ecies  d 
Bombax  is  not  considered  practicable,  and  as  the  attacked  pods  are  not 
readily  distinguished  from  sound  ones,  nothing  can  be  gained  by  earl/ 
collection  of  them.    No  natural  enemies  other  than  the  woodpeckers, 
which  do  more  harm  than  good,  have  been  observed. 

The  next  species  dealt  with,  Arbda  tetraonis,  Moore,  is  markedly 
polyphagous  with  a  predilection  for  kapok.  The  following  leguminous 
shade  trees  are  also  largely  attacked : — AUnzzia  moltuxana,  A.  slipulaUii 
Degudia  microphyUay  CJaesaipinia  dasyrachis,  Pithecolobium  and  others. 
The  caterpillar  lives  in  a  rather  short  burrow  inside  the  stem  or  twig; 
this  serves  more  as  a  resting  place  than  anything  else,  as  the  living  bark 
supplies  the  food.  Pupation  takes  place  in  the  burrow  and  close  behiinl 
the  outlet.  The  caterpillars  are  difficidt  to  rear,  the  best  plan  being  to 
enclose  an  attacked  stem  in  a  gauze  cage,  and  it  was  in  this  way  that 
the  author  obtained  imagines  of  this  moth.  The  damage  done  to 
kapok  and  other  trees  is  not  very  serious  and  cacao  is  only  occasionally 
attacked  and  then  chiefly  neglected  or  badly  cultivated  trees.  The 
caterpillars  have  been  foimd  in  Java  on  AUnzzia  moluccana  at  a  height 
of  5,000  feet  above  the  sea. 

The  third  pest  is  a  small  Noctuid,  Autcba  lilacina,  Warren,  ^^ 
caterpillars  of  which  live  on  cacao  and  Cynometra  caidijlora,  c*^ 
shallow  burrows  in  the  rind  of  the  fruit  and  never  penetrating  to  th« 
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interior ;  fruits  badly  attacked  by  Pseudococcus  croUmi$  seem  to  be 
preferred.  Pupation  takes  place  in  a  retort-shaped  cocoon  wliich  is 
attached  to  the  fruits  or  to  a  twig  near  by.  The  moth  is  described 
and  its  relationships  and  synonymy  discussed  at  length  ;  the  opinion 
is  expressed  that  this  species  may  prove  to  be  identical  with  Etiblemma 
verstcdoraf  Walk. 


Tbaqardh  (Ivar).  Vira  vanUga  spinnkvalster  oeh  deras  bekSmpande. 
[Our  most  common  spinning  mites  and  their  control.] — Central- 
anstdlten  for  Fdraoksvasendet  pa  Jordbruksomradet,  Stockholm, 
Flygblad  no.  58.  Entomol.  Avd.  no.  13,  March  1916,  4  pp., 
3  text-figs.    [Received  26th  June  1916.] 

This  is  a  short  popular  summary  of  the  investigations  published 
earUer  by  the  author  [see  this  RevieWy  Ser.  A,  Vol.  iii,  p.  252]. 

It  deals  with  the  following  species : — ^The  fruit  tree  spinning  mite, 
ParaMranychus  pHosus,  C.  and  F. ;  the  pine-tree  spinning  mite, 
Paratetranychus  wnunguisy  Jac. ;  the  hothouse  spinning  mite,  Tetrany- 
chu8  aUhaeae,  v.  Hanst.,  and  the  common  spinning  mite,  Tetrany chu^ 
tdariuSy  L.  The  measures  of  control  recommended  are : — ^Winter 
spraying  against  the  eggs  of  P.  pUosus,  of  P.  ununffuia  on  larch  and  the 
hibernating  females  of  T,  tdarius.  Summer  spraying  with  lime- 
sulphur  against  T,  aUhaeae  in  hot-houses  and  hot-beds  (21*^  B6),  one 
part  to  40  parts  of  water  with  the  addition  of  gelatine  (10-16  grammes 
to  100  litre  water).  Frequent  spraying  of  the  plants  with  water  is  also 
very  tiseful  in  hot-houses,  as  well  as  spraying  with  quassia  or  nicotine. 


TuLLQBSN  (Alb.).  Rosentriten  oeh  en  ny  aggparasit  pa  densamma. 
[TypMocyba  rosae,  L.,  and  a  new  egg-parasite  of  the  same.] 
— Meddelande  no.  132,  CenlrcdanstaUm  for  Fdrsoksvdsendet  pa 
Jordbruksomradet,  Stockhohn,  Entomol.  Avd.  no.  24,  1916> 
13  pages,  7  text-figs. 

Typhlocyba  rosae  is  widely  distributed  in  Sweden  and  apparently 
occurs  wherever  its  native  food-plant,  the  wild  briar,  is  found.  It  is  a 
well  known  pest  of  roses,  but  otherwise  the  author  has  found  it  only  on 
apple-trees  and  is  inclined  to  believe  that  statements  of  its  occurrence 
on  other  plants  are  due  to  mistakes  in  identification.  Oviposition  takes 
place  in  the  autumn  in  pockets  in  the  bark,  and  the  eggs  hatch  in  the 
spring.  In  Sweden  there  is  probably  only  one  generation  a  year. 
If  rose-bushes  have  been  severely  injured,  the  branches  most  heavily 
infested  with  esgs  must  be  removed.  The  leaf-hoppers  and  their 
nymphs  are  easify  killed  with  various  contact  sprays,  and  the  effect  of 
this  treatment  is  the  more  pronoimced  the  yotmger  the  larvae  are, 
because  later  the  leaves  become  curled  and  provide  effective  protection 
for  the  insects ;  the  adults  are  also  very  active  and  escape  the  sprajong. 
Nicotine  and  quassia  are  especially  effective.  The  eggs  are  parasitisea 
by  a  Mymarid,  Anagrus  harihdi,  sp.  n.,  a  detailed  description  of  which 
is  given,  accompanied  by  figures. 

(C2S5)  0 
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Eemnkr  (N.  a.).  Nagra  nya  eller  mindre  k&nda  skadedjur  p4 
frukktrftdy  Jamte  en  biologisk  dversikt  av  frukttrfidens  gren-  oeh 
stamskador.  [Some  new  or  little  known  enemies  of  fruit  trees, 
with  a  8ummar7  of  the  life-history  of  those  which  attack  the 
trunk  and  the  branches.] — Meddelande  no.  133,  Centralanstalien 
for  Fdrsoksvdsendet  j)a  Jordbruksomradet,  Stockholm^  EntomoL 
Avdln,  no.  25,  1916,  21  pages,  11  text-figs. 

Scolytus  rugvlosuSy  Ratz.,  has  been  foimd  in  mountain  ash  in  the 
vicinity  of  Experimentalf altet,  having  been  previously  recorded  only 

from  the  south  of  Sweden,  Scania  and  Oland.  Subsequently  branches 
of  apple  injured  by  this  beetle  were  sent  from  the  neighbourhood  of 
Kykoping  and  it  is  therefore  concluded  that  this  insect  is  now  extending 
its  distribution  northwards.  The  beetle  and  the  larva  are  described 
in  detail  and  figured.  It  chiefly  attacks  fruit-trees,  such  as  apple, 
}>ear,  plum  and  cherry,  as  well  as  peaches  and  apricots  in  the  U.S.A. 
Other  host-plants  are  bird-cherry,  black-thorn,  Arndanchiery  Cydonia^ 
CrcUaegvSy  mountain-ash,  etc.  This  beetle  oviposits  in  the  smaller 
branches  avoiding  the  trunk  and  larger  branches,  in  contradistinction 
to  the  closely  related  Scolytus  pruni,  which  specially  attacks  the  latter 
parts  of  the  tree.  The  number  of  generations  during  a  year  is  not 
known,  but  the  author  is  of  opinion  that  there  is  only  one.  The  damage, 
natural  enemies  and  measures  of  control  are  discussed,  but  no  orig;inaI 
observations  are  given. 

Magdalis    pruni,    L.    {ruficomiSy    L.)    occurs   in   company    with 
S.  rugulosus,  but  is  rare,  although  foimd  throughout  the  country.    It 
attacks  the  common  fruit  trees,  as  well  as  apficots  and  peaches,  and  in 
exceptional  cases  bird-cherry,  black-thorn  and  roses.    The   attack 
begins  in  the  spring,  when  the  beetles  damage  the  leaves.     The  eggs 
are  deposited  in  crevices  on  the  branches  and  the  young  larvae  make 
galleries  between  the  bark  and  the  wood,  ending  in  pupal  chambeis 
deeper  than  the  galleries.    Anobium  rufipes,  F.,  was  found  in  tte 
decayed  part  of  the  trunk  of  an  old  cherry-tree  at  ExperimentalfiAet, 
which  was  completely  perforated  by  the  galleries  of  the  larvie,  a 
detailed  description  of  which  is  given.    The  imagines  swarm  in  l^ 
onwards  in  warm  weather,  oviposition  taking  place  on  the  baik. 
The  larval  galleries  are  very  irregular  and  are  completely  filled  by  a  mass 
of  densely  packed  excrement.    The  beetle  attacks  chestnut,  hazel, 
beach,  walnut,  and  alder,  as  well  as  fruit-trees.    It  is  attacked  by  a 
Braconid,  Hecabolus  stdcati^,  Curt.    To  control  it  the  attacked  part 
of  the  trunk  must  be  cut  out  and  the  surface  covered  with  tar.    A  useful 
key  to  the  insects  attacking  the  branches  and  trunk  of  fruit  tre^ 
according  to  the  nature  of  the  injury,  is  appended  to  this  paper. 


Eemneb  (N*  a.).  Otiorrhynchus  sulcatus,  F.,  ett  skadedjur  bland  annat 
pa  krukvazter.  [Otiorrhynchm  atdcatus,  F.,  an  enemy  of  pot 
plants.]— Trck^arcfen,  Stockholm,  no.  18,  10th  May  1916,  p.  145. 
2  figs. 

The  larva  of  this  weevil  is  often  introduced  into  pots  with  soil 
from  infected  hot-houses,  and  instances  are  known  when  as  many  as 
20  larvae  have  been  found  in  one  pot.  In  the  open  the  adults  appear 
in  the  spring  but  in  hot-houses  they  also  ocdur  at  other  times  of  the 
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^  year.  They  damage  the  leaves  of  various  plants  and  especially 
^  ferns,  rhododendrons,  orchids,  etc.  In  the  open  they  are  also  found 
n::  on  strawberries  and  raspberries.  The  damage  done  by  the  larva, 
itid  which  attacks  the  roots,  is  much  more  serious  and  is  very  often  over- 
looked, the  plants  dying  by  degrees  over  a  long  period.  Infested 
plants  should  be  repotted  or  the  larvae  may  be  kUled  by  placing  the 
pots  in  water  for  some  time.  In  the  open  the  beetles  must  be  carefully 
collected  during  the  night  by  means  of  lamps. 
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TuLLOREN  (Alb.).  Skadedjur  pa  hallonbuskar.  [Enemies  of  rasp- 
berries.]—Trdijanfen,  no.  23,  17th  May  1916,  Stockholm, 
pp.  158-169. 

Generally  speaking  raspberries  in  Sweden  do  not  suffer  much  from 
the  attacks  of  injurious  insects.  The  most  important  is  Byturus 
tomentosus.  These  beetles  appear  at  the  beginning  of  the  summer, 
shortly  before  the  flower  buds  are  formed.  They  also  feed  on  the 
flowers  of  fruit  trees,  but  are  not  thought  to  do  any  appreciable  harm 
to  them.  When  the  buds  of  the  raspberries  are  big  enough,  they  enter 
them  by  a  hole  pierced  in  one  side,  mainly  for  the  purpose  of  ovi- 
position.  The  eggs  are  placed  only  in  comparatively  iminjured  buds 
or  newly  opened  flowers,  the  small  larvae  afterwards  entering  the 
ovaries.  The  adult  beetles  do  more  harm  than  the  larvae,  and  instances 
are  known  when  practically  the  entire  crop  was  destroyed  by  them. 
Measures  of  control  must  therefore  be  applied  when  the  raspberries 
are  in  flower,  the  beetles  being  then  collected  in  suitable  nets.  Of 
secondary  importance  on  the  raspberries  are  certain  Aphids,  which, 
however,  seldom  occur  in  such  numbers  as  to  cause  serious  injury ; 
they  are  easily  controlled  by  spraying  with  quassia.  Raspberries 
aire  sometimes  attacked  by  Priophorus  tristis,  and  some  years  ago  this 
sawfly  defoliated  several  bushes  in  the  vicinity  of  Stockholm.  The 
larvae  are  easily  controlled  by  spraying  with  arsenicals.  The  shoots 
are  often  attacked  by  Aegeria  (hernbecia)  hylaeiformis  and  some 
gall-midges,  such  as  Lcisioptera  rubi. 


TbagIrdh  (Ivar).  J&ttebarkborren  {Dendroctonu9  micansy  Kug.).  [The 
giant  bark-beetle] — Skogsvardsforeningens  Tidskrifty  Stockholm, 
no.  5,  May  1916,  pp.  484-486,  3  figs. 

This  is  a  short  summary  of  the  bionomics  of  Dendroctonus  micans, 
the  only  European  representative  of  this  genus,  which  is  so  well 
represented  in  North  Ainerica.  In  Sweden  it  is  rare  from  reasons  not 
xmderstood,  although  distributed  all  over  the  coimtry. 

SoMEBViLLB  (W.).  A  Caterpillar  on  the  Bars  of  Wheat— JL  Bd. 
Agric.y  London,  xxiii,  no.  3,  June  1916,  pp.  236-238,  1  fig. 

Hadena  basUinea  (rustic  shoulder-knot  moth)  was  foimd  during 
August  1915  on  wheat  grown  in  experimental  plots  at  Oxford.  This 
species  occurs  throughout  the  United  Kingdom,  in  north  and  central 
Europe,  Asia,  east  and  central  United  States,  and  a  variety  (finiiiwa) 
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in  Canada,  In  the  United  Kingdom  the  eggs  are  laid  in  June.  Tlie 
larvae,  which  hatch  in  about  two  weeks,  feed  on  grass,  or  on  the  eaxs 
of  wheat,  if  this  is  present.  Feeding  takes  place  at  night ;  during  the 
day  the  larvae  remain  beneath  the  surface  of  the  soiL  In  August  or 
September  they  penetrate  more  deeply  into  the  ground  in  order  to 
hibernate.  They  emerge  in  the  following  spring  and  feed  on  the 
leaves  and  stems  of  cereals  and  grasses,  pupating  in  May  or  June. 
No  appreciable  damage  by  this  insect  has  as  yet  been  recorded  in 
Britam,  but  as  it  has  been  recorded  as  injurious  in  Russia,  Denmark, 
Sweden,  etc.,  it  is  advisable  to  keep  a  watch  for  its  presence,  so  th&t 
control  measures  may  be  undertaken  if  necessary* 

Ro£:buck  (A.).  A  Bad  Attack  by  the  Mustard  Beetle  on  Watercress. — 
Jl.  Bd.  Agric.^  London,  zxiii,  no,  3,  June  1916^  pp.  238-241. 
1  plate. 

Phaedon  cochleariae  has  for  several  years  caused  serious  injury  to 
watercress  beds  in  Shropshire.    The  larvae  feed  on  the  leaves  and 
outer  layers  of  the  stems  of  the  plants  between  May  and  the  end  of 
the  year,  and  often  cause  complete  defoliation.    The  beetles  emerge 
from  hibernating  places,  such  as  loose  bark,  hollow  stems  of  weeds, 
etc.,  in  the  vicinity  of  the  beds  during  the  end  of  April  and  the  beginning 
of  May.    Adidts  from  eggs  laid  by  over-wintering  females  appear 
about  the  middle  of  June,  while  adidts  of  the  second  generation  appear 
At  the  end  of  July.    Pupae  occur  in  holes  in  the  banks  above  the  level 
of  the  water  and  especially  roimd  the  roots  of  grasses,  and  adidts  are 
to  be  found  on  the  aerial  portions  of  the  host  and  in  the  fields  and. 
hedges  surrounding  the  beds.    Observations  made  in  1914  on  four 
series  of  beds  proved  that  treatment  in  order  to  be  effective  must  be 
made  over  the  whole  area.    The  following  control  measures  are  sug- 
gested:— (1)  When  the  adults  appear  in  May,  the  beds  should  be 
flooded  and  stirred  constantly.    The  beetles  are  thus  kept  in  tbe 
water,  and  since  they  usually  collect  at  one  end,  may  be  drawn  off. 
Rubbish  placed  round  the  beds  will  serve  to  catch  the  escaping  beetles. 
The  flood  water  should  then  be  run  off  and  the  rubbish  destroyed. 
(2)  Flooding  should  be  repeated  in  June  and  July,  if  necessary,  to 
destroy  larvae  and  adults  of  succeeding  generations.    Overhanging 
banks  should  be  cut  away  in  order  to  expose  the  pupae  to  the  water ; 
adults  may  be  captured  as  in  the  former  case.    (3)  The  cutting  of 
hollow-stemmed  weeds  and  grasses,  the  pruning  of  hedges  and  the 
destruction  of  refuse  from  the  beds  in  winter  should  considerably 
lessen  the  numbers  of  hibernating  adults.    Wire  fencing  or  tarred 
palings  are  preferable  to  ordinary  hedges,  since  they  afford  no  shelter. 

Gouge  (L.  H.)  &  McEjllop  (A.  T.).  Report  on  the  great  Invasion  of 
Loeusts  in  Bgypt  in  1915  and  the  measures  adopted  to  deal  with 
it.  Cairo,  1916.  Govt.  Press,  z  +  72  pp.,  1  fig.,  2  chiots,  6  maps* 
Price  5  piastres. 

In  1915  swarms  of  locusts  {Schistocerca  peregrina)  came  both  from 
the  east  and  west,  as  they  also  did  in  1914.  Their  arrival  in  the  Nile 
Valley  is  dependent  on  weather  conditions.  Under  Egyptian  condi- 
tions the  best  method  of  destruction  of  hoppers  is  by  driving  them 
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into  small  trenches  and  burying.  Contact  insecticides  are  useful,  but 
not  to  the  same  extent.  The  adult  locusts  should  be  collected  and 
destroyed  ;  the  natives  do  this  willingly  for  a  small  pajnnent.  Internal 
poisons  and  CoccobacSlus  acridiorum  have  proved  unsuitable  in 
Egypt.  No  swarms  arrived  at  maturity  and  only  very  little  damage 
was  done  in  general.  Cases  of  appreciable  injury  were  usually  due  to 
indifference  or  negligence  on  the  part  of  the  cultivator  or  official 
concerned.  Government  supervision  is  absolutely  necessary  if  a 
locust  invasion  is  to  be  coped  with  successfully.  The  total  cost  of  the 
locust  campaign  was  £  (E.)  16,927 ;  it  saved  the  cotton  crop  of  the 
•Delta,  which  was  in  great  danger.  Seven  appendices  are  given  with 
this  report,  one  of  which  deals  with  the  appearance  of  locusts  in  the 
second  half  of  1915,  after  the  campaign  had  closed  in  mid-Jime. 
Fortunately  no  damage  was  done. 

BE  Peterimhoff  (P.).  Description  de  la  Larve  de  Lasiodactylus 
chevroUUiy  RelU.  [Description  of  the  larva  of  L.  chevrolcUi.]— 
Records  Ind.  Mus.^  Calcutta,  xii,  no.  3,  May  1916,  pp^  109-113, 
3  fig^ 

The  larva  of  the  Nitidulid,  Lasiodactylus  chevrolati^  reared  from 
fallen  and  fermented  fruits  of  Mdia  azadirachta  (nim  tree)  in  Madras, 
is  described. 

Andrews  (E.  A.).  Insect  Pests  of  Tea  In  North-Bast  India  during  the 
Season  1915. — Qtrly.Jl.  Scient.  Dept.  Ind.  Tea  Assoc,  CalcuUa, 
1916,  Part  i,  pp.  1-6.    [Received  23rd  June  1916.] 

The  season  of  1915  was  characterised  by  an  increase  in  the  numbers 
of  certain  minor  pests  of  tea  and  by  the  occurrence  of  a  swarm  of 
locusts  in  the  Darjiling,  Terai  and  Duars  districts.  [See  this  Review, 
Ser.  A,  iv.,  p.  64.]  SelopeUis  theivora,  Waterh.  (tea  mosquito)  was 
very  abimdant  in  the  northern  part  of  the  Terai,  below  Kurseong,  but 
less  nimierous  than  usual  around  Sili^uri.  In  the  western  Duars 
this  species  caused  somewhat  serious  in]ury  during  September,  and  in 
the  Chulso  district  in  the  following  month.  Injury  was  recorded  at 
Dum  Duma  between  February  and  the  end  of  the  season  and  was 
most  serious  in  October.  In  various  localitjies  in  Cachar  the  inseot  was 
present  in  injurious  numbers  in  October  and  November,  while  the 
Balisera  and  Luskerpur  districts  were  free  from  attack  throughout 
the  season.  Tetranychus  bioctdatuSj  W.M.  (red  spider)  was  present 
in  the  northern  part  of  the  Darjiling-Terai  district  during  May,  and 
in  Cachar  and  Sylhet  gardens  affected  by  floods  or  difficult  to  drain 
suffered  from  attack.  No  serious  damage  was  reported  from  Duars 
and  Assam.  Injury  by  Termes  sp.  occurred  in  Tezpur,  South  Sylhet 
and  North  Lakhimpur.  Heterusia  magnifica,  Butl.  (red  slu^)  was  more 
prevalent  than  usual  in  one  district  in  Assam  during  April,  July  and 
September-October.  Little  damage  occurred  in  the  Duars  and  Darjiling- 
Terai.  Biston  suppressaria,  6uen.,  was  present  in  districts  on  the  right 
bank  of  the  Brahmaputra ;  the  autumn  brood  was  the  most  injurious. 
Thosea  spp.  (nettle  grubs)  were  reported  from  the  Duars.  Clania  spp. 
(faggot  and  bag  worms)  occurred  in  small  numbers  in  the  Duars, 
Cachar  and  Mangaldai.  A  slight  attack  of  Empoasca  Jlavescens,  F., 
was  recorded  from  Bishnath  during  May. 
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Andrews  (£.  A.)«  Notes  on  Insect  Pests  of  Green  Manure  and  Shade 
Trees.— Qtrly.  Jl  Scienl.  Dept.  Ind.  Tea  Assoc,,  CaicuUa,  1916, 
Pait  i,  pp.  18-21.    [Received  23rd  June  1916.] 

The  Noctuidy  Prodenia  litura,  F.,  attacks  tea,  tobacco,  low-growing 
leguminous  plants,  Phaseolus  mungo  and  Sesbania  aculeata.  The  eggs 
are  laid  in  masses  of  from  250  to  300  on  the  leaves  and  are  protected 
by  hairs  derived  from  the  body  of  the  female  moth.  Hatching  takes 
place  in  from  four  to  eight  days  and  the  larva  reaches  maturity  in 
from  three  to  four  weeks.  Pupation  occurs  in  the  soil  at  a  depth  of 
about  two  inches ;  the  duration  of  this  stage  varies  from  one  to  four 
weeks.  Measures  for  control  include  the  collection  of  egg-masses 
and  young  larvae.  The  Pyralid,  Maruca  testtddlis.  Greyer,  feeds  in 
the  larval  stage  on  the  seeds  of  pulse ;  at  Borbhetta,  Assam,  this 
species  was  found  during  September  on  CroUdariajuncea  and  Phaseolus 
mungo  inside  the  rolled  and  webbed  leaves.  Affected  pods  and  leaves 
should  be  collected  and  destroyed.  M.  amboitudisj  Feld.,  was  found 
on  the  flowers  and  pods  of  Tephrosia  Candida  at  Tocklai  in  November 
and  should  be  dealt  with  in  the  same  way.  Another  Pyralid,  Nacokia 
indicata,  F.,  is  found  on  most  pulses  and  on  P.  mungo.  The  larva 
rolls  and  webs  together  the  leaves  of  the  host  plant.  The  butterfly, 
Terias  hecabe,  L.,  has  been  foimd  on  Acacia  decurrens.  Various  species 
of  Bruchus  attack  the  seeds  of  leguminous  plants,  both  stored  and 
in  the  field.  At  Tocklai  these  beetles  have  been  recorded  in  the  seeds 
of  Tephrosia  Candida  and  Uraria  crinita  and  on  those  of  a  species  of 
Desmodium  in  the  Darjiling  district. 

Andrews  (E.  A.).  Bntomologist's  Tour  in  the  Luskerpore  District  of 
South  Sylhet.— Q^rZy.  Jl.  Scient.  Dept.  Ind.  Tea  Assoc.,  Ccdcuita, 
1916,  Part  i,  pp.  24-25.    [Received  23rd  June  1916.] 

Two  forms  of  termite  nests  were  observed  in  the  district  visited 
The  first  consisted  of  a  mound,  which  constituted  the  major  portion 
of  the  nest,  while  the  royal  chamber  was  placed  at  or  near  the  soil 
level.  The  second  type,  formed  by  a  species  causing  serious  injoiy 
to  tea  plants,  was  underground,  and  was  characterised  by  the  presence 
of  auxiliary  chambers  aroimd  and  under  affected  bushes,  connected 
by  galleries  of  apparently  very  considerable  length  with  the  parent  nest 
Saissetia  (Lecanium)  hemisphaerica,  Lachnostema  sp.,  and  PoecUocms 
latus  were  present  in  several  localities.  HehpeUis  theivora  was  found 
in  the  Grolaghat  district,  and  was  easily  seen  and  captured  on  pruned 
bushes  on  which  the  new  leaves  were  ap}>earing.  It  was  therefore 
suggested  that  collecting  should  begin  upon  such  bushes  and  that  the 
sections  should  be  treated  systematically  in  the  same  way.  This 
method  of  procedure  should  effectively  check  the  numbers  of  this 
insect. 

Troup  (E.  S.).  Pinus  hngi folia,  Roxb.  A  Sylvicultural  Study.— /fwitfl'* 
Forest  Mem.,  Calcutta,  Sylviculture  Ser.  i,  no.  1,  1916, 126  pp., 
33  plates.    [Received  30th  Jime  1916.] 

This  memoir  is  based  on  observations  made  during  several  J^^ 
in  the  most  important  chir  pine  forests  of  India.  The  distribution 
and  character  of  such  forests  are  discussed  and  the  questions  oi 
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natural  and  artificial  regeneration,  sylvicultural  characters  and 
requirements,  systems  of  management  and  external  dangers  are 
considered.  Under  the  last  heading  is  included  an  account  of  the 
insect  enemies  of  Pinus  hngifolia^  of  which  the  following  list  is  given : — 
(1)  Pests  of  seedlings  and  young  trees  in  regeneration  areas :  AcRi- 
DUDAE  :  Teratodes  monticoUiSy  Chrotogonus  sp.  and  Oedaleus  abruptus. 
ScoLYTiDAi; :  Ips  longifolia,  Steb.,  Polygraphus  hngifolm^  Steb. 
CuBCULiONiDAE :  Cryptorrhynckiisbrandist,  Steb.  Pyralidae:  imder- 
termined  species.  C^cidomyidab  :  Cecidomyia  sp.  Cocjcidae  :  Riper'- 
sia  sp.  [see  this  Review^  Ser.  A,  iv.,  p.  128]. 

(2)  Pests  of  pole  woods  and  branches  of  large  trees.  Scolytidae  : 
Ips  longifolia,  Steb.,  /.  ribbentropi^  Steb.,  Polygraphus  longifolia,  Steb., 
CrypJudus  major ^  Steb.,  C,  longifolia,  Steb.,  PUyogenes  comferaey  Steb., 
and  Platypus  biformds,  Chap.  Curculionidab  :  Cryptorrhynchus 
brandisi,  Steb.  Buprbstidae  :  Anthaxia  osmasUmi,  Steb.,  A.  cfukanica^ 
Kerr.,  Capnodis  iridicay  Thoms.  Cerambycidab  :  Nothorrhina  murv- 
cata,  Dalm.    Cecydomtidae  :  Cecidomyia  sp. 

(3)  Pests  of  mature  woods  : — Scolytidae  :  Ips  longifolia,  L  ribben- 
tropiy  Polygraphus  longifolia,  Hylastes  longifolia,  Steb.,  and  Platypus 
biformis.  Curculionidae  :  Cryptorrhynchus  brandisi  and  several 
unidentified  weevils.  Buprestidae  :  Anthaxia  osmastoni,  Capnodis 
indica,  Ancylocheira  geometrica,  C.  &  6.  Cerambycidab  Nothorrhin>a 
muricata. 

Polygraphia  longifolia  attacks  pines  of  all  ages ;  the  central  chamber 
occurs  either  entirely  in  the  bark,  or  in  thin-barked  trees,  in  the  bast 
and  sap-wood,  while  the  egg-galleries  are  found  in  the  outer  sap-wood. 
Three  or  four  generations  occur  annually.  The  galleries  of  Platypus 
biformis  are  bored  horizontally  into  the  sap-wood  and  heart-wood, 
and  give  off  vertical  branches.  The  number  of  generations  each  year 
is  four  or  five.  Cryptorrhynchus  brandisi  attacks  both  healthy  and 
weakened  trees  and  newly  felled  timber.  Ripersia  sp.  occurs  on  the 
leading  shoots  and  branches  of  regeneration  areas  up  to  ten  feet  high, 
and  causes  an  almost  complete  cessation  of  growth.  Small  red  ants 
have  been  known  to  caiise  injury  at  Dehra  Dun  by  feeding  on  the 
seeds  before  germination,  the  damage  being  most  severe  on  bare 
ground  or  on  areas  covered  with  a  layer  of  pine  needles.  These  ants 
require  further  study,  since  they  may  be  the  cause  of  failure  in 
regeneration. 

Bodkin  (G.  E.).  Report  of  the  Economic  Biologist. — Rept,  Dept.  Sci. 
Agric,  [British  Ouiana],  1914-1915,  [Georgetoum,}  17th  September 
1915, 11  pp.    [Received  28th  June  1196.] 

Control  measures  against  insect  pests  of  sugar-cane  were  carried 
out  on  the  majority  of  estates.  These  included  the  cutting  out  of 
dead  hearts,  the  collection  of  egg-masses  of  the  small  moth-borer 
(Diatraea),  the  destruction  of  the  larvae  and  pupae  of  Castnia  in  recently 
cut  fields,  the  use  of  light  traps,  and  in  some  instances,  the  collection 
and  redistribution  of  parasitised  egg-masses.  The  numbers  of  Tomaspis 
flavUatera,  Urich  (fcoghopper),  and  Dyscinetus  bidentaius,  Burm. 
(hardback),  appeared  to  have  increased.  Rubber  was  attacked  to 
a  certain  extent  by  the  Acridiid,  OsmUia  flavolineata,  de  G.,  and  by 
the  ant,  Aita  cephalotes,  L.    Coconuts  in  the  Georgetown  area  were 
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severely  injured  by  Brassolis  sophorae,  L.  [see  this  Review,  Ser.  A,  iv., 
p.  66].  Castnia  daedalus,  Cram.,  was  present  on  coconut,  but  the 
rate  of  spread  appeared  to  be  slow.  A.  cephalotes  proved  injurious 
to  young  trees  in  some  districts.  Attempts  to  destroy  the  nests  of 
this  ant  by  the  use  of  carbon  bisulphide,  calcium  carbiae  and  burning 
sulphur  met  with  only  partial  success,  as  the  large  colonies  were  almost 
unaffected.  Insect  pes+s  of  rice  included  Diatraea  saccharalisy  F., 
and  Laphygma  fntgiperda,  S.  &  A.  Cacao  and  coffee  were  attacked 
by  scale-insects  in  several  cases.  The  larvae  of  the  butterfly,  Gynaeda 
dirce^  were  recorded  as  feeding  on  the  foUage  of  coffee. 

A  collection  of  Thrips  made  in  the  Colony  comprised  the  following 
species : — FranldinieUa  instdaris,  Prank.,  from  flowers  of  Couroupita 
guyanensis  (cannon-ball  tree) ;  Hdiothrips  haemorrhoidalisy  Bch., 
from  the  imderside  of  the  leaves  of  orange,  avocado  pear,  and  other 
trees ;  THceratothrips  armatuSy  Bagn. ;  Dichcuiothrips  brevicoUiSy 
Hood ;  EupathitJirips  sUvestriiy  Bufia  ;  AiMtctinothrips  meinerti,  Bagn., 
from  palm ;  Hoplandrothrips  affmis,  Hood,  from  beneath  leaf -sheaths 
of  sugar-cane ;  Heliothrips  ruhrodndus,  F.,  on  cacao. 

The  following  list  of  the  Aleubodidae  occurring  in  British  Guiana 
is  given : — Dialeurodicus  pulcherrimus,  Q.  &  B. ;  Leonardius  sp.  ; 
Aleurodicus  cocois.  Curt.,  on  coconut  and  guava ;  A.  gigarUeus^  Q.  &  B., 
on  Anona  muricata  and  Cananga  odorata ;  A.  pidvinatuSy  Mask.,  on 
Montrichardia  aculecUa ;  A.  negledus,  Q.  &  B. ;  A.  sp.  on  Scianutn 
mdongena ;  Pardleurodes  sp.  on  coconut  and  ornamental  plants  ; 
Evdialeurodicusbodkim,  Q.  &  B.,  on  Erythrina  glauca ;  and  Dicdeurodis 
kirkaldyi,  Kotinsky,  on  leaves  of  jessamine. 

The  following  Hymenopterous  parasites  were  reared  from  hosts  of 
economic  importance  : — Chalcididae  :  Arrhenophagus  chionasjndis 
Auriv.,  from  Chionaspis  minor ;  Leptomastix  dc^yhpii.  How.,  from 
Pseudococcus  cUri,  Bisso  ;  Trichogramma  minutum,  Kiley,  from  eggs  of 
Diatraea  saccharalisy  F.,  Laphygma  frugiperda,  S.  &  A.,  etc. ;  HtHcen- 
cyrtus  calypso,  Cwfd.,  and  machertus  mmdionalis,  Cwfd.,  from  larvae 
of  Calpodes  ethHus,  Cram. ;  Chalcis  pandora,  Cwfd.,  from  the  pupa  of  a 
Hesperid  butterfly ;  Heptasmicra  curvUineata,  Cam.,  from  the  pupa 
of  D,  saccharalis,  F. ;  Aplastomorpha  pratii,  Cwfd.,  from  Lasioderma 
serricorne,  F. ;  Lecaniobius  cockereUi,  Ashm.,  from  Saissetia  nigra, 
Nietn. ;  TetrastichtM  hagenowii.  Holy. ;  Entedononecremnus  unica, 
Gir.,  and  Coccophagus  magnidavus,  Gir.,  from  pupa-cases  olEudialeurO' 
dicus  bodkini,  Q.  &  B. ;  Eupdmus  koebdei,  Ashm.,  from  Dipterous 
larvae.  Proctotrupidae  :  Prophanurus  thais,  Cwfd.,  from  the  eggs 
of  a  Pentatomid  bug ;  P.  (decto,  Cwfd.,  from  eggs  of  Diatraea  sac- 
charalis,  F. ;  P.  minutissimfM,  Ashm.,  from  eggs  of  a  Noctuid  moth ; 
Aphanurus  bodkini,  Cwfd.,  from  eggs  of  a  Pentatomid,  Empicoris 
variohsus,  L. ;  Baeus  auraliceps,  Gir.,  from  the  egg-sac  of  a  spider. 

Eastham  (J.  W.).    Diseases  and  Pests  of  Cultivated  Plants.— Z^;^. 

Agric.,  Hortic.  Branch,  Victoria,  B.C.,  Bull  no.  68,  1916,  pp.  5-64, 
23  figs.    [Received  30th  June  1916.] 

The  life-history,  effect  on  the  host,  and  methods  of  control  of  the 
following  insects  are  briefly  described : — Eriosoma  (Schizaneura) 
lanigerum  (woolly  aphis),  Empoasca  sp.  (apple-tree  leaf-hopper), 
Cydia  (Carpocapsa)  pomonelia  (codling  moth),  Enarmonia   prunivora 
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(lesser  apple-worm),  Eucosma  {Tmetocera)  oceUana  (bud-moth), 
Lejndosaphes  ulmi  (oyster-shell  scale),  Aspidiotus  ostreaeformis 
^European  fruit-scale),  A.  perniciosus  (San  Jos6  scale),  Saperda  Candida 
<rouna-headed  apple-tree  borer),  Chrysobothris  femorata  (flat-headed 
Apple-tree  borer),  Cacoeda  (ArchijM)  argyrospUa  (fruit-tree  leaf 
roller),  Malacosoma  spp.  (tent-caterpillars),  Orgyia  (Notolophus) 
<intiqua  (vapourer  moth),  Datana  ministra  (yeUow-necked  apple- 
tree  caterpilkr),  Schizura  concinna  (red-humped  apple-tree  caterpillar), 
Hyphantria  cunea  (fall  web- worm),  Lygtu  pratensis  (tarnished  plant- 
bug),  Euthrips  pyri  (pear  thrips),  Eriocampoides  limadna  (pear  slug), 
Aegeria  (Sanninoidea)  opalescens^  A.  (S.)  exUiosa  (peach-root  borers), 
Anaraia  lineateUa  (peach-twig  borer),  Pulvinaria  innumerabilis  (cottony 
maple  scale),  Aegeria  {Bembeda)  marginata  (raspberry-root  borer), 
Phorbia  rubivora  (raspberry-cane  borer),  Epochra  canadensis 
(currant  firuit-fly),  Aegeria  tiptdiformis  (European  currant-borer), 
Otiorrhynchus  ovatus  (strawberry  -  root  weevil),  Lycophotia 
margaritosa  {Peridrama  saucia),  wireworms,  ChortophUa  (Phorbia) 
brassicae  (cabbage-root  maggot),  Hylemyia  antiqua  (P.  ceparum) 
(onion  maggot),  Pieris  (Pontia)  rapae  (small  white  cabbage-butterfly), 
PluteUa  maculipennis  (diamond-back  moth),  Epilrix  subscrinOa 
(western  potato  flea-beetle),  grasshoppers,  locusts,  Eriophyes  pyri 
(pear-leaf  blister-mite)  and  Tetranychua  himacublus  (red  spider). 

Hoy  (B.).  Sprays  and  Spraying.— D^^.  Agric.,  Hortic.  Branch, 
Victoria,  B.C.,  Bull.  no.  68, 1916,  pp.  65-72.  [Received  30th  June 
1916.] 

This  paper  describes  the  preparation  of  insecticides  suitable  for 
use  against  biting  and  sucking  insects.  In  dealing  with  substances 
for  controlling  fungi,  a  table  of  dilutions  for  lime-sulphur  is  ^ven. 
A  short  account  is  abo  given  of  various  types  of  spraying  machmery. 

the  Best  Spray  for  Potatoes. — WeeUy  Press  Bidl.,  Penns.  Dept.  Agric., 
Harrisburg,  i,  no.  23, 15th  June  1916. 

For  the  prevention  of  blight  and  the  destruction  of  bugs  on  potatoes, 
a  combination  of  Bordeaux  mixture  and  arsenate  of  lead  is  recom- 
mended. The  materials  are  used  at  the  rate  of  3  lb.  quicklime,  2  lb. 
copper  sulphate,  and  2  lb.  lead  arsenate  paste  to  50  U.S.  gals,  water. 
The  spray  should  be  applied  every  two  weeks. 

Spray  for  Rose  Beetle. — Weekly  Press  JBwB.,  Penns.  Dept.  Agric., 
Harrisburg,  i,  no.  23, 15th  Jime  1916. 

The  spray  recommended  for  use  against  the  rose  beetle  is  prepared 
accordii^  to  the  formula  : — 2  ozs.  lead  arsenate,  \  teacupful  molasses, 
and  1  U.S.  gal.  water. 

Hood  (J.  D.).  Descriptions  of  New  Thysanoptenu — Proc.  Biol.  Soc. 
Washington,  Washington,  xxix,  6th  June  1916,  pp.  109-124, 
1  plate. 

The  following  new  species  of  Thrips  are  described : — Aeolothrips 
cnnectans,  from  Maryland,  on  foliage   of  Robinia  pseudacacia   and 
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from  Yirginia  and  New  York,  on  foliage  of  pear ;  Heterothrips  fizaleae, 
from  Maryland,  on  flowers  of  Azalea  nudijbra ;  H.  Ufoniae,  from  New 
Jersey,  on  flowers  of  Lyonia  mariana ;  Sericothrips  baptisiae,  from 
Virginia,  on  Baptisia  tinctoria ;  FranJdinieUa  cUripes,  from  Cuba» 
in  citrus  flowers ;  PhysUhrips  pidus,  from  South  Nigeria,  in  flowers  of 
Mdia  azedarach ;  Odontothrips  pictipennis,  from  Virginia,  in  flowers  of 
Azalea  nudiflora ;  Pseudothrips  spadix,  from  Panama,  on  an  unde- 
termined plant ;  Chilothrips  pint,  gen.  et  sp.  n.,  from  Maryland  and 
Virginia,  on  twigs  and  leaves  of  Pinus  virginiana  ;  HajHothrips  mdU- 
florls,  from  New  Mexico,  on  flower  of  apple ;  Tnchothrips  fusioomiSy 
from  Maryland. 

De  Ong  (E.  B.).    Soaps  and  Hiseible  Oas.—Mihly.  BvU.  Cat  State 
Commiss.  Hortic.,  Sacramento,  v,  no.  5,  May  1916,  pp.  172-176. 

Fish-oil  soap  is  prepared  according  to  the  following  formula: — 
3  gals,  fish-oil,  4  lb.  caustic  potash,  8  U.S  gals,  water.  Against  Aphids 
the  soap  should  be  used  at  the  rate  of  1  lb.  to  8  gals,  water.  Cresol  soap 
used  in  the  preparation  of  miscible  oils  consists  of  Ig^l*  fish-oil  soap, 
1*5  gals,  cresylic  acid  and  0*5  lb.  caustic  soda,  l^e  soda  and  oil 
are  heated  together  until  the  former  is  dissolved,  then  the  cresylic 
acid  is  added  and  the  mixture  raised  to  a  temperature  of  from  290^  to 
300°  F.  This  soap  will  keep  for  any  length  of  time.  If  required  for 
the  manufacture  of  an  oil  emulsion,  3  gals,  kerosene  should  be  added  to 
the  warm  liquid  and  then  2  gals,  water.  When  used  in  combination 
with  distiUate  or  crude  oil,  the  soap  should  be  mixed  when  cold  with 
from  5  to  10  times  its  volume  of  oil.  The  necessary  dilution  may  be 
calculated  from  the  volume  of  oil  used ;  if  the  soap  dissolves  six  times 
its  volume  of  oil,  the  resulting  mixture  contains  93*4  per  cent,  of  oil, 
and  to  obtain  a  7  per  cent,  emulsion,  7*5  gals,  of  the  stock  emulsion 
axe  added  to  92*5  gals,  water. 

G.  P.  W.  Alfalfa  Weevil  Quarantine  Conference.— ire%.  BuU.  Cal 
State  Commiss.  Hortic^  Sacramento,  v.  no.  5,  May  19l6i 
pp.  186-187. 

A  conference  was  held  at  Salt  Lake  City  during  April  to  discuss  the 
alfalfa  weevil  [Hypera  variabilis]  and  to  consider  quarantine  regulations 
which  should  aim  at  preventing  the  passage  of  goods  liable  to  convey 
this  weevil  from  infested  to  non-infested  States.  In  the  opinion 
of  those  present,  a  restrictive  quarantine  should  be  placed  on  potatoes, 
coming  from  Utah.  With  the  exception  of  the  representatives  of 
that  State,  there  was  a  general  agreement  in  favour  of  an  absolute 
quarantine  on  hay  and  cereal  straw.  A  quarantine  on  lucerne  seed 
and  bees  was  not  regarded  as  essential. 

E.  J.  V.  Alfalfa  Weevil  Inspection.— Mthly.  Bull.  Cal  Stale  Commit. 
Horlic,  SacramerUo,  v,  no.  5,  May  1916,  p.  188. 

The  annual  inspection  of  the  lucerne-growing  districts  in  Sao 
Bernardino  county  along  the  Salt  Lake  route  failed  to  show  the 
presence  of  the  weevil  [Hypera  variabilis].  This  route  crosses  infested 
areas  in  Utah  and  may  become  a  factor  in  the  distribution  of  the 
insect. 
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Compere  (H.).  Motes  on  the  Tomato  Vsyllsu—MMy.  BuU.  Cci.  Stale 
Commiss.  Hortic,  Sacramento^  v,  no.  5,  May  1916,  pp.  189-191, 
3  figs. 

The  Psyllid,  Paratriaza  cockereUi,  Sulc,  is  distributed  throughout 
the  south-western  part  of  the  United  States  and  has  been  recorded  on 
the  foDowing  host  plants  : — Capsicum  annuum  (pepper),  Solatium  lyco- 
persicum  (tomato),  S.  tuberosum  (potato),  Purshia  sp.,  Thuja  occidentalis 
(arbor  vitae),  Picea  sp.  (spruce),  Pinus  monophyUa,  Medicago  sativa 
(lucerne) ;  the  specimens  under  consideration  were  taken  from 
is.  capsicastrum  (Jerusalem  cherry).  In  Sacramento  broods  are  con- 
tinuous throughout  the  year.  During  January  the  mortality  among 
the  newly-hatched  nymphs  may  reach  50  per  cent,  if  the  temperature 
is  very  low.  Adulte  in  captivity  were  extremely  active  and  Uved 
more  than  a  month.  Oviposition  began  three  days  after  pairing  and 
continued  for  three  da3r8.  Eggs  were  deposited  on  any  part  of  the 
leaf ;  the  average  number  Iwd  by  one  female  was  thirty-six.  The 
incubation  period  in  a  hot-house  was  15  days,  while  the  nymphs  reached 
maturity  in  about  30  days.  Suitable  methods  of  control  were  spraying 
with  water  and  Black  Leaf  40,  at  a  strength  of  1  to  1,500  (for  thin- 
leaved  ornamental  plants),  or  kerosene  emulsion  and  1  to  20  U.S.  gals, 
water  (for  more  resistant  plants). 

Essio  (E.  0.).  Two  Nowly-Bstabllshed  Scale  Insects.— ilf/%.  BuU. 
Cal.  State  Commiss.  Hortic.,  Sacramento^  v,  no.  5,  May  1916, 
pp.  192-197,  6  figs. 

Pulvinaria  flocdfera,  Westw.  (camellia  scale)  at  present  occurs  in 
California  only  in  the  San  Josft  district.  The  favourite  host  is  Camellia 
japonica,  other  food-plants  being  Euonymus  sp.,  Oncidium  papilio, 
coffee,  Calanthe  natcUensis,  Brassia  verrucosa,  Anguha  dowesii  and 
Lycaste  skinneri.  Outside  California  this  species  is  found  in  the  south 
and  east  of  the  Unitexi  States  and  in  Canada.  Immature  forms  can 
be  readily  killed  during  the  winter  months  by  the  use  of  oil  emulsions 
and  miscible  oil  sprays.  Chrysomphalus  dictyospermi,  Morg.,  has  been 
foimd  on  greenhouse  plants  at  Berkeley,  Marysville,  and  San  Diego. 
The  host  plants  are  Kentia  palms,  orchids,  avocado  and  Codogyne 
cristata.  In  Spain,  Italy  and  Sicily,  this  insect  is  an  important  pest 
of  citrus  trees.  Other  food-plants  are  Dictyospermum  album y  Cycas  sp., 
mango,  Pandanus  gramirtijoliuSy  etc.  Control  measures,  other  than 
the  destruction  of  infested  plants,  have  not  been  resorted  to  in 
California. 

Maskew  (F.).  Quarantine  Division ;  Report  for  the  Month  of  March 
1916. — Mthly.  Bull.  Cal.  State  Commiss.  Hortic.,  Sacramento,  v, 
no.  5,  May  1916,  pp.  198-200. 

The  following  insect  pests  were  intercepted : — 
From  China :  Chionaspis  sp.  on  imknown  plant.  From  Hawaii : 
Pseudococcus  bromdiae  and  Diaspis  bromeliae  on  pineapple ;  Cocoes 
hrigidus  on  betel  leaves  ;  Lepidosaphes  beckii,  Lecanium  sp.,  Ischnaspis 
hngirostris,  MorganeUa  maskeUi,  Howardia  bidavis,  Parlatoria  per- 
gandii  and  Chionaspis  sp.  on  plants  and  cuttings  ;  Coleopterous  larvae 
in  melon  seeds ;  Hemichionaspis  minor  on  green  coconuts ;  Chionaspis 
sp.  on  air  plant ;   Pseudococcus  sp.  and  H.  biclavis  on  guava  roots. 
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From  Japan :  Pseudaonidia  duplex  and  Pseudococcm  sp.  on  azaleas ; 
larvae  of  a  leaf-roller  on  pines ;  Antonina  cram  on  bamboo ;  CerojUasUB 
ceriferus,  Pseudaonidia  paeoniae  and  Lejndosaphes  lasianthi  on  camel- 
lias ;  Hemichionaspis  aspidistrae  and  Chrysomphalusficus  on  Aspidistra 
lurida ;  Lepidosaphes  newsteadi  on  umbrella  pines.  From  Massachusetts: 
Heliothrips  Jiaemorrhoidalis  on  citrus  trees.  From  Mexico :  Lepidosaphes 
gloveriy  on  limes ;  Bruchus  (Acanthoscdides)  obtectus  on  beans  ;  Chry- 
somphdus  aonidum  and  Aspidiotus  sp.  on  coconuts.  From  Oregon : 
Lepidosaphes  ulmi  on  a  deciduous  tree.  From  Papeete :  CarpopnUm 
hemipterus  and  Lepidopterous  larvae  in  avocado  seed,  and  a  Coleop- 
terous borer  in  palm  seed.  From  Valparaiso  :  Lepidopterous  larvae  in 
potatoes.  From  Central  America  :  Aspidiotus  cyanophyUi,  Icerya  sp., 
and  A.  cydoniae  on  bananas.  From  Iowa :  Eriosoma  lanigerum  on 
Malus  scheideckeri.  From  Louisiana  :  Aleurodes  sp.  on  Cape  jasmine 
and  Lepidosaphes  lasianthi  on  camellia.  From  Ohio :  Aleurodes  sp. 
on  lemon  plant.  From  Utah :  Lepidosaphes  beckii  and  Phomopsis 
citri  on  grapefruit.  From  Florida :  Lepidosaphes  sp.  on  orange  and 
grapefruit.    From  Nebraska  :  woolly  aphis  on  deciduous  stock. 

OossABD  (H.  A.)  k  Gbeen  (W.  J.).  Spraying  Programs  tor  the  small 
Homo  Orehard  and  Fmlt-Gardon. — Mthly.  Bull.  Ohio  Agric.  Expt. 
Sta..  Wooster,  i,  no.  4,  April  1916,  pp.  103-107.  [Received 
26th  June  1916.] 

Methods  and  materials  for  spraying  apple,  plum,  pear  and  peach  in 
Ohio  have  been  previously  described  [see  this  Review,  Ser  A,  iii,  p.  301]. 
For  cherry,  the  following  sprays  are  recommended : — (1)  dormant 
lime-sulphur  spray ;  (2)  Bordeaux  mixture^  2-2--50  formula,  and  lead 
arsenate,  at  the  rate  of  3  lb.  paste  to  50  U.S.  gals.,  when  the  leaves  are 
unfolding ;   (3)  lead  arsenate  at  the  same  strength,  with  the  addition 
of  1  part  nicotine  sulphate  in  500  parts  of  spray  and  2  lb.  soap  to  eveij 
50  gals.,  just  after  the  blossoms  fall ;  (4)  the  same  without  the  soap 
a  week  later ;    (5)  Bordeaux  mixture  and  lead  arsenate  as  in  (2)  ii 
necessary  after  the  fruit  is  picked.    Grapes  should  be  treateil  as 
follows : — (1)  three  sprays  at  mtervals  of  1  or  2  weeks  of  Bordeaux 
mixture,  4  4  50  formula,  the  first  appUed  just  before  the  flowers 
open ;  4  lb.  lead  arsenate  may  be  added  to  the  last  application ;  (2) 
Bordeaux  mixture,  2-3-50  formula,  with  6  lb.  lead  arsenate  paste 
and  2  lb.  soap  to  50  gals.  appUed  imder  high  pressure  to  the  fruit 
from  1st  to  10th  August.    Gooseberry  and  currant  bushes  should  be 
sprayed  with  (1)  dormant  spray;    (2)  Bordeaux  mixture,  4r4r50 
formula,  when  the  leaves  are  unfolding ;  (3)  Bordeaux  mixture,  4-4-50 
formula,  lead  arsenate,  3  lb.  to  50  gals,  and  1  part  nicotine  sulphate  to 
700  parts  of  spray  when  the  flowers  are  opening ;  (4)  1  part  hellebore 
and  4  parts  slaked  Ume  or  1  part  Paris  green  and  4  parts  lime  if  t^^ 
currant  worm  is  present.    For  raspberry  and  blackberry  the  following 
should  be  used : — (1)  dormant  spray ;  (2)  lead  arsenate  paste,  3  lb.  ^ 
50  gals.,  when  the  buds  are  opening  if  Byturus  unicolor  is  present; 
(3)  a  second  application  of  the  same  spray  if  necessary  when  the 
flowers  are  open ;   (4)  Bordeaux  mixture,  4-4-50  formula,  for  young 
canes  about  6  inches  high.    Strawberries  should  be  treated  witn 
(1)  Bordeaux  mixture,  6-6-50  formula,  before  flowering ;  (2)  hellebore, 
1  oz.  to  1  gal.  water  in  May  or  early  June. 
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Thateb  (P.).  Spray  Formnlas  for  the  Town  Lot— MMy.  Bull.  Ohio. 
Agric.  Expt.  Sta.,  Woost^^  i,  no.  4,  April  1916,  pp,  114-116. 
[Received  26th  June  1916.] 

This  paper  describes  the  preparation  of  the  more  important  sprays 
in  ordinary  use  in  quantities  sufficient  for  treating  small  numbers 
of  affected  plants. 

Smyth  (E.  0.).  Report  of  the  South  Coast  Laboratory. — ith  Rent.  Bd. 
Commissioners  Agric.  Porto  Rico  from  1st  Jvly  1914  to  30th  June 
1915,  San  Juan,  1916,  pp,  46-50.    [Received  27th  June  1916.] 

The  leaves  of  sugar-cane  in  San  Domingo  are  eaten  by  the  caterpillars 
of  Calisto  archebates  and  serious  damage  has  been  done  by  it  in  that 
island.  To  prevent  the  introduction  of  this  and  other  pests  of  sugar- 
cane, the  holds  of  the  cane-carrying  boats  are  fumigated  with  sulphur 
when  leaving  the  port  of  La  Romana  and  each  boat-load  is  inispected 
on  arrival  at  Porto  Rico  and  infested  material  destroyed.  All  fruits 
and  plants  brought  by  passengers  from  San  Domingo  are  similarly 
inspected  and  a  number  of  pests,  chiefly  scale-insects  and  whiteflies, 
have  been  intercepted  in  this  way. 

Investigations  on  white  grubs  which  attack  sugar-cane  were  carried 
out  during  the  year.  The  life-histories  of  the  following  species  known 
to  injure  sugar-cane  in  Porto  Rico  were  determined : — Lachnostema 
grandis,  L.  media,  L.  pequena,  Ligyrus  tumulosus,  Strategus  tiianus, 
S.  ouadrifoveatus,  Dyscinetus  trachypygus  and  D.  harhalus.  L.  grandis 
ana  L.  media  were  found  to  vary  on  the  north  and  south  sides  of  the 
island.  In  the  north,  the  varieties  of  both  species  fed  on  Poinciana 
regia,  Casuarina  equesitifolia  and  Termindlia  catappa ;  in  the  south 
L.  grandis  fed  on  the  leaves  of  coconut  and  L.  media  on  Acalypha  sp. 
and  Citrus  spp.  Adults  of  L.  media  appeared  at  Santa  Rita  between 
March  and  June,  while  L.  grandis  was  present  in  both  spring  and 
autumn.  L.  pequena  was  found  from  July  to  September  on  Amaran- 
thus  sp.  and  Panicum  barbinode  among  the  sugar-cane.  S.  titanic  is 
an  important  boring  pest,  the  life-cycle  of  which  occupies  more  than 
a  year.  S.  quadrijoveatus  was  present  on  cane  on  two  occasions. 
Under  experimental  conditions,  the  larvae  fed  on  cane  stubble  during' 
the  first  instar  only,  and  afterwards  preferred  rotting  wood.  Larvae 
of  Ligyrus  tumulosus  occurred  in  stumps  of  cane  which  were  beginning 
to  decay,  and  were  rarely  found  in  living  stems.  The  complete  life- 
cycle  occupied  110  days  and  there  are  probably  three  generations 
annually.  D.  trachypygus  and  D.  harbalus  have  at  least  two  genera- 
tions each  year ;  the  larvae  were  seen  to  feed  on  cane  stubble,  etc., 
and  did  not  attack  the  living  plant. 

Mrrrux  (G.  B.).  Report  of  the  Tobacco  Insect  Investigations.— 
4ih  RepU  Bd.  Commissioners  Agric.  Porto  Rico  from  1st  July  1914 
to  30th  June  1915,  San  Juan,  1916,  pp.  50-52.  fReceived  27th 
June  1916.] 

Insect  pests  of  tobacco  in  Porto  Rico  include  the  flea-beetles,  Epitrix 
fuscala,  Duv.,  and  E.  parvula,  F.,  Scapteriscus  didactylus,  Latr.  (changa 
or  mole  cricket)  and  Protoparce  (Phlegethontius)  sexto,  Joh.  (homworm)  • 
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Pests  of  minor  importance  are  cutworms,  wireworms,  Diaprepes 
spengleriy  etc.  E.  fuscatais  usually  abimdant  throughout  the  season 
in  the  districts  east  of  Arecibo  and  San  German,  while  E.  parvula  is 
less  numerous  but  more  widely  spread.  Plants  in  seed  beds  and  those 
newly  planted  out  are  very  liable  to  attack,  while  older  plants  are  also 
injured.  Dry  arsenate  of  lead  and  finely  powdered  wood  ashes  mixed 
together  are  recommended  for  dusting  over  the  plants.  The  mixture 
should  not  contain  more  than  50  per  cent,  of  lead  arsenate.  S.  didac- 
tylus  causes  serious  injury  in  seed-beds.  A  suitable  remedy  consists 
in  scattering  a  mixture  consisting  of  three  parts  Paris  green  and  97 
parts  flour  among  the  plants.  P.  sexta  is  normally  checked  by  a 
Proctotrupid  parasite  of  the  egg  and  by  a  Dipterous  and  a  Braconid 
parasite  of  the  larva.  When  exceptionally  abundant,  it  can  be 
controlled  by  the  lead  arsenate  and  wood  ash  mixture  and  by  hand- 
picking. 


TiMBEBLAKE  (P.  H.).  Rovlsion  of  the  Parasitic  Hymenopterous  Inseets 
of  the  Genus  Aphycus,  Hayr»  with  Notice  of  some  Related  Genera. 
—Proc.  U.S.  Nat.  Mus.,  Washington.  1,  no.  2136,  Slst  Mav 
1916.  pp.  561-640,  6  plates. 

Descriptions  are  given  of  the  following  genera : — Aphycus,  Mayr, 
PseudococcobiuSy  gen.  n.,  Bothricraera,  gen.  n.,  Acerophagus,  Smith, 
Pseudophycus,  Claus.,  Aenasioideay  Gir.,  and  Aphycopsis,  gen.  n., 
with  keys  to  the  species  contained  in  them. 


CocKERELL  (T.  D.  A.)  &  BoBiKsoN  (Elizabeth).  Descriptions  an^ 
Records  of  Coccidae.— jBt^K.  American  Mus.  Nat.  Hist,  New  York, 
xxxiv,  1915,  pp.  105-111,  2  plates.  [Received  26th  June  1916.] 

The  following  species  of  Cocoidae  are  recorded : — Trionymus  viota- 
3cens,  Ckll.,  on  grasses  in  Colorado ;  Eriococcus  costaricensiSy  sp.  n., 
on  Vacdnium  from  Costa  Rica ;  E.  tinsleyiy  Ckll.,  on  Malvastrum 
coccineum  in  Colorado ;  Pseudococcus  jilamentosuSy  Ckll.,  on  Coffea 
from  Mindanao  ;  Gossyparia  spuriay  Mod.,  on  elm  bark  from  Colorado  ; 
Fonscolombia  braggiy  sp.  n.,  on  roots  of  Berberis  repens  from  Colorado ; 
Ripersia  trichura,  Ckll.,  in  nests  of  Lasius  americanus  and  Formica  sp. 
from  Colorado ;  Asjndwttts  translv/cens,  Ckll.,  on  Carica  papaya, 
Dioscorea  alata,  Aleurites  moluccana,  Mangifera  indica  and  Codiaeum 
from  the  Philippines ;  Hemichionasjns  asptdistrae,  Sign. ;  Aspidiotus 
ehrhomi,  Coleman,  on  Abies  and  Libocedrus  and  among  lichens  on  the 
bark  of  Pseudotsuga  mucronata  from  Colorado;  ChrysomphahjCs 
pedroniformis,  sp.  n.,  on  the  bark  of  Titis  vinifera  from  the  Philippine 
Islands ;  Fiorinid  phantasma,  sp.  n.,  on  leaves  of  Neolitsea  from  the 
Philippines ;  Pseudaonidia  obsita,  sp.  n.,  on  leaves  of  Ficus  caudati- 
folia  from  the  Philippines ;  Pinnaspis  siphonodontis,  sp.  n.,  and  Neole- 
canium  cnbrigerum,  sp.  n.,  on  the  leaves  of  Siphonodon  celastrineus  and 
Piper  loheri,  respectively,  from  the  Philippines. 


CocKERELL  (T.  D.  A.)  &  BoBiNSON  (Elizabeth).    Descriptions  and 
Records  of  Coceidae. — BuU.  American  Mus.  Nat.  Hist,,  New  York, 
xxxiv,  1915,  pp.  423-428,  3  figs.    [Received  26th  June  1916.] 

The  species  of  Coccidae  from  the  Philippine  Islands  described  and 

recorded  include  the  following : — ^Diaspinae  :  Schizaspis  Icbata,  gen. 

et  sp.  n.,  on  the  under  side  of  leaves  of  Ficus  nota  ;  Aspidiotus  corypfuie, 

sp.  n.,  on  the  leaf-bases  of  Corypha  elcUa ;  Lepidosaphes  ixorae,  sp.  n., 

on  stems  of  Ixora  coccinea ;    Parlatoria  zizyphuSy  Luc,  on  Citrus 

decumana ;   P.  pergandii,  Comst.,  and   Fiorinia  fioriniae,  Targ.,  on 

leaves  of  CeUis  phUippinensis ;  Pinn>aspis  sipfumodontis,  C.  &  K.,  on 

C.  jAUippinensis ;  Pseudaonidia  curctdiginis,  Green,  on  leaf-bases  of 

CoryphaekUa;  Chrys(miphdtuspedr(mifor7nis,C.&R.,  and  C.  aonidum,  L., 

on  Citrus  nobUis  and  Caryota ;  Aspidiotus  rapax,  Comst.,  on  orange ; 

A.  cydoniae  var.  greenii,  Ckll.,  on  Chrysanthemum  and  fruits  of  Achras 

sapota ;    A.  t-anslucens,  Ckll.,  on  Musa  sapientum  and  Tamarindus 

iridicus.     Lecaniinae  ;     Platylecanium    {Neolecanium)    cribrigerum, 

C  &  R. ;   Pulvinaria  thespesiae,   Green,   on  Codiaeum  variegatum ; 

P.  psidii,  Mask.,  on  Psidium  guayava,  Antidesma  bunius  and  Eugenia 

jambos ;  Saissetia  nigra,  Nietn.,  on  Withamia  origanifdia ;  S.  hemis- 

phaerica^  Targ.,  on  leaves  of  Anona  muricata ;  Paralecanium  luzanicum, 

Ckll.,  on  Tetrastigma ;   Coccus  dongaluSy  Sign.,  on  Anona  squamosa ; 

C  viridis,  Green,  on  Citrus  nobUis,  C.  decumanus,  ArUidesma  bunius 

and  Gardenia  florida,    Dactylopiinae  :   Pseudococcus  virgatus,  Ckll., 

on  Graptophyllum,  Codiaeum  variegatum,  Caesalpinia  pulcherrima,  etc. ; 

Asterolecanium  pustulans,  Ckll.,  on  Bauhinia  (from  Brazil).     Mono- 

fhlebinae  :  Icerya  seycheUarum,  Westw.,  on  Citrus  decumanus. 


Brittain  (W.  H.).  Some  Hemlptera  Attacking  the  Apple.-— Proc. 
Erdom.  Soc,  Nova  Scotia,  Truro,  no.  1, 3rd  August  1915,  pp.  7-47. 
[Received  28th  June  1916.] 

This  is  a  brief  accoimt  of  some  of  the  more  important  Rhynchota 
attacking  the  apple  in  Nova  Scotia.  The  species  dealt  with  are : 
Aj^is  pomi,  De  G.  (green  apple  aphis),  A.  sorbi,  Kalt.  (rosy  apple 
aphis),  Eriosoma  lanigerum,  Hausm.  (woolly  apple  aphis),  Empoa 
rosae,  L.  (rose-leaf  hopper),  Idiocerus  fitchi,  Van  D.  (maculipennis. 
Fitch)  (black  apple-leaf  hopper),  Aspidiotus  pemiciosus,  Comst.  (San 
Jos6  scale),  Lepidosaphes  ulmi,  L.  (oyster-shell  scale),  Chionasjns 
Juifura,  Fitch  (scurfy  scale),  Aspidiotus  ostreaeformis,  Curtis,  Lygus 
invitus.  Say,  var.  novascotiensis.  Knight  (green  apple  bug). 


Sandebs  (6.  E.).  The  Brown  Tail  Moth  In  Nova  Scotia.— Proc.  Entom. 
Soc.  Nova  Scotia,  Truro,  no.  1,  3rd  August  1915,  pp.  47-53. 
[Received  28th  June  1916.] 

A  large  amount  of  data  has  been  collected  in  this  paper  on  the  brown- 
tail  moth  [Euproctis  chrysorrhoea]  in  Nova  Scotia  [see  this  Review, 
Ser.  A,  iv,  p.  119].  By  spraying  and  by  coDecting  the  nests  it  is  hoped 
to  keep  the  pest  down  imtil  the  introduction  of  parasites  is  sufficiently 
advanced  to  hold  it  in  check  without  the  winter  collection  of  the  nests. 
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ENTOMOLOGICAL    NOTICES. 


During  May  and  June  of  this  year,  Professor  H.  Maxwell  Lefroy 
(Temporary  Lt.-CoL,  R.A.M.C.)  was  on  special  duty  in  Mesopotamia 
connected  with  fly  investigations. 

We  regret  to  record  that  Secd.-Lt,  R.  A.  F.  Eminson,  Eong's  Royal 
Rifle  Corps,  has  been  killed  in  action.  Mr.  Eminson  had  recently 
carried  out  some  valuable  investigations  into  the  bionomics  of  Ghs^ 
morsUans  in  Northern  Rhodesia. 
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Baker  (A.  C.)  &  Davidson  (W.  M.).    Woolly  Pear  Aphis. — Jl.  Agric. 
Research,  Washington^  D.C,  vi,  no.  10,  5th  June  1916,  1  fig. 

An  Aphid  which  was  thought  to  be  Eriosoma  lanigerum,  Hausm. 
(woolly  apple  aphis)  and  has  been  known  to  attack  pear  roots  in 
California  for  some  years  past  [see  this  Review,  Ser.  A,  iii,  p.  738], 
has  proved  to  be  undescribed  and  has  been  named  Eriosoma  pyricola. 
It  is  beUeved  that  E.  pyricola  has  been  present  in  California  for  more 
than  twenty  years  and  it  is  possible  that  this  species  may  be  found 
in  other  parts  of  the  country,  notably  in  Oregon.    It  occurs  over 
practically  all  the  pear-growing  areas  of  northern  and  central  California 
and  in  some  regions  is  very  destructive.    It  lives  entirely  underground, 
and  the  species  that  has  been  found  feeding  on  the  aerial  portions  of 
pears  is  E.  lanigerum.    E.  pyricola  appears  to  attack  the  roots  of  all 
types  of  pears  and  is  especially  injurious  to  the  French  wild  stock 
so  largely  used  in  California.    Quince  roots  are  attacked,  but  are 
largely  immime.    The  Eieffer  stock  is  attacked,  but  it  is  possible 
that  Japanese  stock  may  show  immunity  to  a  satisfactory  degree. 
Both  seem  more  resistant  than  stock  from  France.    Tins  Aphid 
especiaUv  attacks  the  smaller  fibrous  roots,  and  on  trees  under  four 
years  old  heavy  infestation  may  result  in  the  death  of  the  tree.     Badly 
stunted  growth  and  the  early  falling  of  foliage  are  characteristic  results 
of  attack  on  young  trees.     The  majority  of  old  infested  trees  do  not 
show  evident  injury.    In  orchards  and  districts  where  conditions 
favour  large  numbers  of  winged  forms  or  migrants,  spring  and  early 
summer  infestations  are  small,  indicating  that  few  insects  have  passed 
the  winter  in  the  roots.    After  June,  such  infestations  multiply  rapidly 
and  become  very  large  by  September,  the  month  in  which  the  autumn 
migrants  are  produced  in  the  greatest  abundance.    After  September 
there  remain  small  wingless  colonies,  which  increase  but  Uttle  until 
the  following  summer.    The  winged  forms  are  produced  in  abundance 
on  heavy,  diy,  clay  soils  which  crack  in  summer  and  autumn.    Irrigated 
orchards  produce  them  in  smaller  numbers  than  those  that  receive  no 
moisture  from  May  to  October.    On  loam,  silt,  and  light  clay  soils 
the  winged  forms  are  much  less  abundantly  produced,  and  the  condi* 
tions  are  generally  unfavourable  to  such  heavy  infestations  as  occur 
on  the  heavy  clays.    In  nurseries  under  favourable  conditions  the 
spread  of  the  insect  may  be  rapid.    A  half -acre  pear  nursery  examined 
in  June  1915  failed  to  show  infestation,  though  the  Aphid  was  probably 
present.    In  October  more  than  half  the  trees  examined  were  infested, 
some  quite  heavily.    Infestation  in  young  orchards  generally  points 
to  the  nursery  as  the  source. 

The  biology  and  description  of  this  insect  are  given  in  detail  The 
wingless  and  nymphal  forms  live  chiefly  on  the  small  rootlets  and  less 
frequently  on  the  larger  roots  and  the  underground  portions  of  the 
suckers.  The  winged  forms  have  been  noticed  on  pear  foliage  and 
on  the  trunk,  but,  with  one  exception,  no  deposition  of  sexual  forms 
has  been  observed  on  the  pear.  On  cork  and  American  elms  {Ulmus 
spp.)  migrants  were  observed  to  deposit  the  sexual  forms  in  cracks  in 
the  bark  and  on  the  lower  surface  of  the  leaves.  In  one  instance 
migration  from  a  nursery  of  pear  trees  to  a  group  of  young  elms  200 
yards  distant  could  be  traced.  The  migrants  fly  readily  and  strongly, 
and  are  more  active  on  warm  days.    On  elms  they  are  more  abundant 
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on  trees  with  rough  baxk.  The  sexual  f onus  have  no  woolly  covering 
such  as  occurs  in  Eriosoma  lanigerum.  A  comparative  table  is  given 
of  the  life-history  of  E.  pyricoJa  and  E.  lanigerum  and  another  table 
shows  the  distinctions  between  the  autumn  migrants  of  E.  pyricdla 
and  those  of  E.  lanigerum  and  E.  americanum. 


QooD  (C.  A.).  The  Apple  Maggot  in  Nova  Scotia.— Proc  EnUm.  Soc 
Nova  Scotia,  Truro,  no.  1,  3rd  August  1915,  pp.  5i-69,  5  figs. 
[Received  28th  June  1916.] 

The  first  official  record  of  the  apple  maggot  [Rhagoletis  ponumdla] 
was  made  in  Nova  Scotia  in  1913.     Inspection  in  1915  i^owed  its 
distribution  in  the  province  to  be  far  wider  than  was  suspected 
Disease,  parasitism  and  predatory  insects  cause  great  mortality  among 
the  eggs,  larvae  and  pupae.    In  1914  Mr.  W.  C.  Woods  reared  a 
parasite,  Biosteres  rhagoletis  [see  this  Review^  Ser.  A,  iii,  p.  753]  and 
the  author  found  this  insect  in  Digby  county,  ovipositing  in  apples. 
The  adults  begin  to  emerge  about  the  third  week  in  July  and  continue 
to  do  so  imtil  nearly  the  end  of  September.     To  determine  the 
depth  from  which  they  can  emerge,  pupae  were  buried  at  difierent 
depths  in  special  rearing  boxes,  the  soil  being  pressed  above  them, 
but  not  pounded.    FUes  emerged  from  a  depth  of  24  inches  and  a 
depth  of  6  inches  had  not  the  slightest  effect,  so  that  ploughing  under 
infested  fruit  would  be  of  Uttle  use.    Early-maturing  sweet  or  sub- 
acid varieties  of  apple  seem  to  be  more  seriously  attacked  than  acid 
ones.    Thick-skinned  apples  are  not  badly  attacked.    The  adults  do 
not  appear  to  fly  long  distances.    In  captivity  several  flies  lived  for 
six  weeks.    The  egg,  larva  and  pupa  are  described.    Control  methods 
include  the  destruction  of  fallen  fruit,  which  is  very  laborious/  but  if 
carefuDy  carried  on  for  two  or  three  years,  will  effectively  control  tk 
pest.    Fowls  in  the  orchard  render  valuable  service.    Experiments 
with  a  sweetened  poison  spray  have  proved  it  to  be  efficient.  '^ 
formula  used  was  :  lead  arsenate  paste  3  lb.,  molasses  1  gal.,  flour  2lbn 
water  40  gals.     The  flour  is  first  made  into  a  paste  and  is  used  to 
increase  the  adhesive  power  of  the  spray,  since  the  molasses  almost 
completely  spoils  the  adhering  quaUties  of  the  lead  arsenate. 

Sanders  (G.  E.).  Budmoths  In  Nova  Seotia.— Proc.  EtUom.  Soe.  Jfo^ 
Scotia,  Truro,  no.  1,  3rd  August  1915,  pp.  84-85.  [Received 
28th  June  1916.] 

At  present  four  species  of  bud-moths  are  known  to  attcwjk  the  spp»« 
in  Nova  Scotia.  In  order  of  abundance  they  are :  Eucosma  {Spw)- 
nota)  ocellana,  Schiff.  (eye-spotted  bud-moth),  Tortrix  (Archvps)f<^ 
ceanay  Harr.  (obUque-banded  leaf-roDer),  Olethreules  consangv^Jj^ 
(0.  frigidana)  and  Recurvaria  naneUa,  Hb.  (lesser  bud-moth).  They 
all  pass  the  winter  as  larvae  in  hibernating  cocoons,  emeigiBg  ^  y^ 
buds  begin  to  swell  in  the  spring  and  boring  into  the  opening  ^I* 
Some  pupate  during  or  immediately  after  the  blossoming  period,  otn^ 
three  or  four  weeks  later.  All  pupate  among  the  leaves  and  all  ^^tF^ 
on  them.  T.  rosaceana  deposits  its  eggs  in  a  mass,  the  otft 
depositing  them  singly.    They  are  all  single-brooded  in  Nova  Scow*' 


■T- 


;%' 


t: 


ic: 


371 

Counts  made  in  1913  and  1915  showed  the  set  in  infested  blossom- 
clusters  to  be  reduced  74*7  and  79*4  per  cent,  respectively.  Autumn 
injury  to  the  foliage  is  negligible,  but  serious  loss  is  caused  by  those 
species  which  tie  the  leaves  to  the  apples  and  spoil  their  surface.  In 
Nova  Scotia  the  average  infestation  in  unsprayed  orchards  for  all 
varieties  is  about  40  per  cent.,  which  is  equal  to  an  average  reduction 
of  crop  of  30  per  cent.  Varieties  with  wrinJded  twigs  are  ahnost  invari- 
ably more  heavily  infested  than  clean-limbed  ones,  owing  to  the  better 
protection  offered  to  the  cocoon.  For  control,  a  spray  containing  5  to  7 
lb.  of  lead  arsenate  or  2  lb.  of  lime  arsenate  to  100  gals,  of  water,  is 
recommended.  This  should  be  applied  when  the  leaves  ar^  about  the 
size  of  a  sixpence,  using  a  drive-nozzle  immediately  before  the  blossoms 
are  open  and  a  calyx-  or  drive-nozzle  afterwards. 


Sanders  (6.  E.).  Fruit  Worms  or  Apple  Worms  In  Nova  Scotia. — 
Proc.  Entom.  Soc.  Nova  Scotia,  Truro,  no.  1,  3rd  August  1915, 
pp.  87-89.    [Received  28th  June  1916.] 

The  fruit  worms  present  in  Nova  Scotia  probably  number  a  dozen 
,^  species,  belonging  to  the  genera  Xylina,  Ccdocampa  and  Scopelosoma.  The 

S^  damage  done  oy  all  the  species  and  their  life-histories  are  very  similar. 

^^  Graptolitha  (Xylina)  bethunei,  G.  &  B.,  is  the  most  common  species, 

!j^  &r  outnumbering  all  the  others  combined.    The  adult  emerges  in 

.,  September  or  early  October,  hibernates  under  rubbish  in  old  fences, 

T  grass,  etc.,  and  is  one  of  the  first  moths  to  be  found  on  the  wing  in 

spring,  usuaDy  in  early  April.    About  one  month  later  it  begins  to 
i  oviposit  on  the  apple,  the  eggs  being  deposited  singly.    Eighteen  days 

'  later  the  larva  emerges  and  begins  to  feed  on  the  leaves.    For  the  first 

three  weeks  of  its  existence  it  feeds  on  the  leaves  and  blossoms.    At  the 
bednning  of  the  third  instar  it  forsakes  the  foliage  ahnost  entirely 
and  feeds  on  the  fruit,  usually  biting  into  a  new  apple  for  each  meal. 
^  After  five  months  the  larva  begins  to  pupate  about  12th  July.    The' 

f  pupa  is  formed  in  a  very  thin  silken  web,  one  or  two  inches  below 

the  surface  of  the  soil.  The  first  adults  emerge  about  15th  September. 
In  cases  where  feeding  is  confined  to  the  outer  pulp,  the  injury  heals, 
forming  a  somewhat  regular  roughened  area  with  very  little  or  no 
malformation.  It  has  been  found  by  actual  count  that  72  per  cent, 
of  the  apples  attacked  by  fruit  worms  in  the  spring  drop.  The  percen- 
tage of  fruit  worms  has  been  found  to  vary  directly  with  the  position 
of  the  orchard,  the  more  sheltered  ones  being  more  seriously  attacked. 
Sprajring  immediately  before  the  blossoming,  and  again  immediately 
after,  caused  a  reduction  in  injury  of  65  per  cent.  The  larvae  of 
6.  beihunei  have  been  noticed  gnawing  through  the  cocoons  of  Mala- 
cosoma  disstria  and  M.  americana.  m  1913,  34-82  per  cent,  of  the 
M.  disstria  cocoons  collected  on  apple,  on  12th  and  13th  July,  were 
found  to  have  been  thus  destroyed. 

Sanders  (G.  E.).  The  Codling  Moth  in  Nova  Scotia.— Proc.  Eniom. 
Soc.  Nova  Scotia,  Truro,  no.  1,  3rd  August  1915,  p.  90.  [Received 
28th  June  1916.] 

This  note  records  the  comparative  scarcity  of  the  codling  moth 
[Cydia  pomondla]  in  Nova  Scotia,  it  being  very  rare  to  find  over  five 
per  cent,  of  infested  apples  even  in  unsprayed  orchards.  No  definite 
indications  of  a  second  brood  have  been  found. 

(C294)  At 
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Sandbbs  (G.  E.).  The  Canker  Worm  in  Nova  Scotia.— Proc.  ErUom. 
Soc,  Nova  Scotia,  Truro,  no.  1,  3rd  August  1915,  pp.  91-92. 
[Received  28th  June  1916.] 

During  1915  a  great  many  orchards  in  the  Annapolis  Valley  were 
defoliated  by  canker  worms,  AlsophUa  pometaria,  Harr.,  being  the  most 
common  species.  Tanglefoot  bands  provide  an  ideal  method  of 
control,  but  where  these  are  not  used,  spraying  is  necessary.  As  this 
pest  is  difficult  to  poison  after  it  is  one-third  grown,  the  only  way  to 
control  it  is  to  use  an  excess  of  poison — 8  to  10  lb.  of  lead  arsenate  to 
100  gals,  of  water — ^and  cover  the  leaves  thoroughly  with  the  spray 
when  the  young  larvae  are  beginning  to  feed. 


Sakdbrs  (6.  E.).  The  Tnssoek  Moth  in  Nova  Scotia.— Proc.  Entom. 
Soc.  Nova  Scotia^  Truro,  no.  1,  3rd  August  1916,  pp.  93-94. 
[Received  28th  June  1916.] 

The  white-marked  tussock  moth  {Hemerooampa  leucostigma)  is 
common  in  Nova  Scotia  and  periodically  does  extensive  damage  to 
orchard  and  shade  trees.  As  a  serious  outbreak  appears  to  be  possible, 
growers  are  advised  to  examine  the  trees,  pick  off  the  winter  egg- 
masses  and  add  plenty  of  poison  to  the  last  sunmier  spray,  or  to  the 
spray  to  be  applicKl  about  25th-30th  June  1916.  The  eggs  are  deposited 
on  the  old  pupa-case  and  may  be  f  oimd  among  the  twigs  and  branches 
of  the  tree.  They  are  laid  about  30th  August  and  hatch  about  27th 
Jime  the  next  year.  The  caterpillars  reach  maturity  about  11th 
August. 


OooDEBHAM  (C.  B.).  PaTsnip  Webworm  {Depreasaria  heradeana)." 
Proc.  Entom,  Soc.  Nova  Scotia,  Truro,  no.  1,  3rd  August  1915, 
pp.  94-95.    [Received  28th  June  1916.] 

In  Nova  Scotia,  the  wild  parsnip  is  attacked  by  DepressHria  hero- 
dcana  (parsnip  webworm),  which  has  also  seriously  injured  parsnips 
grown  for  seed.  D.  heradeana  deposits  its  eggs  singly  on  the  leaves 
and  stems  of  the  plant  during  the  second  and  third  week  of  June. 
They  hatch  in  a  few  days  and  the  young  caterpillar  inmiediately  eats 
its  way  through  the  sheath  which  covers  the  seed  head.  When  it 
reaches  the  young  flower  bud  inside,  it  commences  to  feed,  and  ties 
the  flowers  together  with  silken  threads.  Feeding  continues  for  about 
four  weeks,  the  seed  being  completely  destroyed  and  the  leaves  often 
entirely  eaten.  About  mid- July  the  nearly  mature  larva  crawls  down 
the  stem  of  the  plant  until  it  reaches  the  axil  of  a  leaf,  when  it  eats  its 
way  into  the  hollow  stem,  and  there  it  feeds  for  a  few  days  before  reach- 
ing maturity.  When  mature,  it  spins  a  small  silken  cocoon  in  the 
stem  and  enters  the  pupal  state,  which  lasts  for  about  two  or  three 
weeks,  the  adults  emerging  about  the  second  or  third  week  in  August. 
It  passes  the  winter  as  an  adult.  No  satisfactory  control  has  yet 
been  worked  out.  The  only  way  to  check  it  is  to  cut  off  all  affected 
heads  and  destroy  them. 
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Brittain  (W.  H.).  Hydroecia  micacea  as  a  garden  pest. — Proc.  Entom. 
Soc.  Nova  Scotia,  Truro,  no.  1,  3rd  August  1915,  pp.  96-97. 
[Received  28th  June  1916.] 

In  the  early  summer  of  1914  a  boring  caterpillar  appeared  in  large 
numbers  in  the  rhubarb  plantation  on  the  Nova  Scotia  Agricultural 
College  Farm  and  practically  destroyed  the  crop.  The  adults  have 
been  identified  as  Hydroecia  micacea,  Esp.  No  sim  of  injury  is  noticed 
imtil  about  mid- June  or  later,  when  the  leaves  begin  to  wilt,  and  on 
cutting  into  an  injured  plant  the  larvae  will  be  found  boring  in  all 
directions  through  the  crown  or  in  the  stem.  Late  in  July  or  early 
in  August  the  larvae  pass  into  the  ground  and  enter  the  pupal  stage. 
The  adults  emerge  during  August  and  September.  The  first  eggs  were 
found  on  Slst  August,  the  favourite  place  of  deposition  being  the  stems 
of  Agropyron  repens  (couch  grass)  which  was  abundant  in  the  rhubarb 
plantation.  This  fact  indicates  the  necessity  for  destroying  all  weeds, 
etc.,  upon  which  the  eggs  are  likely  to  be  laid.  Besides  injuring 
rhubarb,  H.  micacea  has  done  considerable  damage  to  potatoes.  This 
pest  is  of  European  origin  and  in  England  is  known  as  the  potato 
stalk  borer.    A  bibliography  of  twelve  works  concludes  this  paper. 


DasTAN  (A.  0.).  The  Oblique  Banded  Leaf  Roller,  Archips  rosa- 
ceana,  Harr. — Proc.  Entom.  Soc.  Nova  Scotia,  Truro,  no.  1, 
3rd  August  1915,  pp.  100-102.    [Received  23th  June  1916.] 

Tortrix  (Archips)  rosaceana,  Harr.  (oblique-banded  leaf-roller)  is 
one  of  the  commonest  leaf-rollers  in  Nova  Scotia,  where  it  does  con- 
siderable damage  to  the  foliage  in  spring  and  early  summer  and  again 
in  autumn.  The  partly  grown  larvae  pass  the  winter  in  small 
nests  found  at  the  tips  of  the  twigs  and  fruit  spurs,  hidden  under  small 
pieces  of  bark,  dead  leaves  or  bud  scales.  When  the  tips  of  the  buds 
show  green,  the  minute  caterpiDars  emerge,  feeding  on  the  tender 
foliage  and  boring  into  the  centre  of  the  bud.  As  the  leaves  unfold, 
the  larvae  leave  the  buds  and  feed  upon  the  new  foliage,  rolling  and 
tying  down  the  edges  of  the  leaves  so  as  to  form  a  shelter  within  which 
they  feed  and  rest.  When  mature,  usually  in  the  second  half  of  June, 
they  transform  in  their  nests  to  pupae  from  which  the  adults  emerge 
in  about  two  weeks.  There  is  oiJy  one  brood  a  year  in  Nova  Scotia. 
Descriptions  of  the  egg,  larva  and  pupa  are  given. 


Grandi  (G.).  Oil  Agaonini  (Hymenoptera,  Chalcididae)  raccolti 
nell*  Africa  Occidentale  dal  Prof.  F.  Silvestri.  [The  Agaoninae 
collected  in  West  Africa  by  Prof.  F.  Silvestri.] — Separate,  dated 
26th  April  1916,  from  BoU.  Lab,  Zool.  Gen.  Agrar.  R.  Scuola  Sup. 
Agric.  Portid,  x,  1916,  pp.  121-286,  52  figs.  [Received 
20th  June  1916.] 

This  systematic  paper  describes  Agaoninae  Uving  on  wild  fig  trees 
in  West  Africa ;  a  few  species  collected  in  the  Cape  Verde  Islands  by 
L.  Fea  are  also  included.    Many  of  the  species  are  new. 
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MOBDWILKO   (A.  E.).     0    HtKOTOpUXli    CTapUXli  H  HOBUXli  TJISIXl>. 

[On  some  new  and  old  species  of  Aphids.] — «PyGCKOe  3HT0HO* 
JlorHHeCKOe  0603ptHie.3»  [Revue  Russe  d'Eniomologie],  Peirogrady 
XV,  no.  4,  28th  March  1916,  pp.  76-79. 

This  paper,  read  at  a  meeting  of  the  Bussian  Entomological  Society 
in  November  1915,  deals  further  with  a  previously  expressed  view  of 
the  author,  that  the  regular  migration  of  Aphids  in  a  development 
from  the  polyphagous  habits  of  the  species.  The  group  Aphidea,  of  the 
subfamily  -A^hidinae,  provides  evidence  in  support  of  this  view,  it 
being  possible  to  trace  a  line  of  forms  which  pass  from  polyphagous. 
conditions  to  regular  migration  from  the  so-called  base  plants  (usually 
the  above-ground  parts  of  herbaceous  plants)  to  the  intermediate  ones, 
which  in  this  case  are  various  grasses.    Such  migrations  and  the 
occurrence  of  forms  entirely  attached  to  some  intermediate  plants 
were  however  unknown  in  the  case  of  the  group  Anoeciea  of  the  sub- 
family   Aphidinae    or   of    the    subfamily    Pemphiginae,    Though. 
NussUn,  while  accepting   this  view,  limited   it   to    the  subfamily 
Aphidikae  among  the  Aphididae,  the  author  has  recently  discovered 
evidence  which  makes  it  clear  that  this  also  occurs  in  the  above-named 
groups.    In  August  1915,  he  found  a  new  species,  Anoeda  pskovica,  in 
the  government  of  Pskov  on  the  roots  of  grasses,  the  sexual  form  of 
which  breeds  on  the  roots,  the  eggs  also  hibernating  there.     Thus  in 
the  genus  Anoeda  one  species,  A.  comi,  F.,  migrates  from  various  species 
of  Cornus  to  the  roots  of  grasses,  while  the  other,  A,  pskovka,  is  entirely 
a   root-frequenting   species.    It  is   therefore   suggested   that   these 
Aphids  originally  occurred  both  on  trees  and  grasses  and  subsequently 
spUt  into  more  speciaUsed  forms,  some  of  which  became  exclusively 
associated  with  one  kind  of  plant,  the  others  becoming  migratory. 
The  same  phenomenon  has  also  been  recently  proved  to  occur  in  the 
case  of  the  group  Fordea  of  the  subfamily  Pemphiginae,  some  species 
of  the  genus  PemphigeUits  migrating  from  Pistacea  to  roots  of  grasses, 
while  others  are  entirely  attached  to  such  roots  (Forda,  Paradetus). 
Although  the  author  has  previously  always  separated  Forda  and 
PemphigeUus  into  two  groups,  they  possess  great  similarities,  par- 
ticularly the  winged  forms  of  Forda  and  the  winged  sexuparae  of 
PemphigeUus.    He  therefore  now  places  Fordea,  with  its  subdivisions, 
Fordina  and  Rectinasitiay  as  a  third,  natural  group  of  the  subfamily 
PEifPHiGiNAE,  the  other  two  being  Pemphigea  and  Schizoneurea. 

This  paper  also  describes  Rectinasus  shelkovnikoviy  sp.  n.,  from  an 
ant-hill  in  the  moimtains  of  EUsavetpol  (Transcaucasia),  which  closely 
resembles  R.  bu^cktoni,  Theo.,  found  in  termite  nests  in  Algiers.  Notes 
are  also  given  on  the  differences  between  the  migratory  form  of  Tetra- 
neura  ulmi,  L.,  and  T.  rubra,  Idcht.  The  former  has  been  recorded 
as  jP.  zeae-maidis,  Duf.,  T.  boyeri,  Pass.,  and  T.  coerulescer^,  Mordv., 
and  the  latter  as  T.  coendescer^,  Pass.  A  representative  of  the  group, 
Trichosipha  kuwanae,  Perg.,  has  been  found  in  South  Ussuria  at  the 
ends  of  oak  shoots.  This  group  also  occurs  in  Ceylon,  Java  and 
Japan.  The  wide  distribution  of  Aphis  maidisj  Fitch  ( -avenae,  Kalt, 
nee  F.,  nee  Mordv.),  which  is  found  in  Europe,  Caucasia,  Siberia,  Japan, 
Java,  North  America,  Africa,  and  AustraUa,  is  due  to  the  similarly 
extensive  distribution  of  the  grass,  Panicum  crus-galliy  which  is  one  of 
its  food-plants. 
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ExTLAoiN  (Prof.  N.  M.).     rnaBHtRiuifl  speAHbifl  win  noneBOACTsa 

HactKOMblfl  EBponeRCKOR  PoeeiN.   [The  chief  insect-pests  of  field- 
crops  in  European  Russia.]— «  KaneHAapb  PyoeKoR  npNpoAbl.)» 

[Calendar  of  Russian  Natural  History],  Moscow,  1916,  pp.  100-120. 

The  author  briefly  reviews  the  available  records  of  the  influence  of 
climatic  and  meteorological  conditions  on  the  development  of  insects, 
with  a  summaiy  of  the  data  concerning  the  chief  insect  pests  of  field 
crops  in  European  Russia  for  a  number  of  years.  The  tables  given 
show  the  time  of  appearance  of  the  different  stages  in  various  govern- 
ments of  Anisoplia  austriaca^  Hbst.,  for  the  years  1880-1914,  the 
beetles  being  mostly  present  in  May  and  the  larvae  hibernating  twice ; 
various  Elaterids  for  1900-1914 ;  Euxoa  segelum,  Schiff.,  for  1880- 
1914,  which  has  two  broods  in  South  Russia  and  one  in  the  North ; 
Oria  mtMculosa  for  1882-1914,  of  which  according  to  Lindeman  two 
generations  occur,  but  only  one  according  to  Mokrzecki  and  others, 
the  eggs  hibernating ;  Phlyctaenodes  sticticaUSy  L.,  for  1853-1915, 
which  has  two  and  sometimes  three  generations ;  Mayeticla 
(Ceddomyia)  destructor.  Say,  for  1879-1912  ;  OsdrieUa  (Oscinis)frity  L., 
for  1882-1912,  of  which  three  generations  occur  in  Central  Russia,  the 
first  appearing  in  April  and  the  second  one  in  the  second  half  of  June, 
while  in  South  Russia  there  are  four,  the  last  two  appearing  in  Ji^, 
August  and  September ;  Eurygaster  maroccana,  F.,  E,  maura,  F., 
and  E,  in^tegriceps,  Osh.,  for  1880-1913,  which  have  one  annual 
generation,  the  mature  larvae  hibernating;  Locusta  (Pachytylus) 
migratoria,  L.,  for  1844-1913 ;  CaUiptamus  (Caloptenus)  italicfas,  L., 
for  1888-1913 ;  and  Dodostaurus  (Stauronotu^)  niaroccanus,  Thunb., 
for  1901-1913. 

Afanassiev  (A.  P.).    PyccKoe  BNHorpaAapoTBO  B-b  1915  roAy.    (I-H 

BereTaitiOHHUil  nepiOAli).  [Russian  viticulture  in  1915.  (The 
first  vegetative  period).]— aB^CTHNirb  BNHOAi^ilifl.»  [Messenger 
of  Viticidture],  Odessa,  xxv,  nos.  1-2  &  3-4,  January-February 
and  March-April  1916,  pp.  36-52  &  111-141. 

This  is  the  first  of  a  series  of  summaries  of  the  reports  received  from 
local  correspondents  in  the  vine-growing  districts  of  Russia,  similar 
to  those  published  in  the  previous  year  [see  this  Review,  Ser.  A,  iii, 
p.  477,  602,  and  701].  The  first  vegetative  period  was  marked  by  a 
practical  absence  of  outbreaks  of  insect  pests,  except  in  a  few  cases,  when 
their  numbers  were  negligible.  In  Be^rabia,  Rhynchites  betulae  and 
Clysia  amhigueUa  were  reported  from  some  places,  good  results  being 
obtained  against  the  last-named  by  spraying  with  "Galiatzin." 
Eriophyes  (Phytoptus)  sp.  and  Pseudococcus  vitis  were  present  in  Kiev, 
frequent  powdering  with  sulphur  proving  very  effective  against  the 
latter.  Caterpillars  of  Aporia  crataegi  caused  damage  amounting  to 
5  per  cent,  to  some  young  vines  in  Cherson,  where  Lethrus  apterus, 
Epicometes  (Tropinota)  hirta  and  Eriophyes  were  also  reported  in  small 
numbers.  In  Taurida  larvae  of  PolyphyUa  fuUo  did  some  damage  to 
young  plants.  Against  Otiorrhynchus  handpicldng  was  applied,  but  in 
the  coast  regions  this  could  not  be  carried  out,  as  the  use  of  lanterns  at 
night  was  not  allowed  for  military  reasons  and  consequently  consider- 
able damage  was  done.  In  the  province  of  the  Don  the  pests  recorded 
were  Epicometis  hirta,  Lethrus  apterus,  Eriophyes  and  MelolorUha. 
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In  some  parts  of  Astrachan  Polychrosis  (Eudemis)  botrana  and.  ErwjA^ 
(PhyUypius)  vitis  occurred,  but  were  controlled  with  lead  arsenate. 
CMjher  records  included :— Stavropol,  Mdolonthay  Clysia  ambigudUa. 
Otiorrhynchtis  and  Eriophyes ;  from  Euban,  Procris  (/»*o)  ampdkh 
phaga,  which  was  controlled  by  handpicking,  and  Eriophyes,  "which 
chiefly  attacks  the  Risling  variety  of  grape ;  from  Tch.emoinorsfc 
(Black  Sea),  Procris  and  OtiorrhynchuSy  which  were  controlled  by  hand- 
picking  and  spraying  with  barium  chloride ;  from  Tiflis,  Procris, 
PolyphyUa  fvUo,  Eriophyes,  Phylloxera^  Pdydtrosis  botrarui-y  Rhyn- 
chites  betulaey  Ceddomyia  sp.,  Clysia  ambigiieUa  and  two  species  of 
Noctuids  ;  from  Dagestan,  MdohrUha. 


Vassiliev  (Eugen).    Orb  SHTOMonorNHecKaro  OrAtiieHifl    3hto«o- 

JlorMHeCKOH  CraHltiN  B.  0.  C  BIi  m.  CMtnt.    [From  the  Sntomo- 
logical  Branch  of  the  Entomological  Station  of  the  All    Russian 
Society  of  Sugar  Refiners  in  Smiela.]— « BtCTHMKl*  CaxapHOJi 
npoMbllUJieHHOCTM.»    [Herald  of  the  Sugar  Ivdustry\  Kie^,  no.  23, 
18th  June  1916,  pp.  597-598. 

A  number  of  pests  of  sugar-beet  were  recorded  during  the  first  half 
of  June.    In  the  southern  parts  of  Kiev  and  in  Poltava  and  Charkov 
large  numbers  of  Phlyctaenodes  sticticalis  were  on  the  wing  and  a  serious 
outbreak  of  the  caterpillars  is  to  be  expected.    In  some  localities  the 
moths  were  caught  on  cloth  sheets  smeared  with  molasses  and  fixed  to 
a  long  pole  on  wheels.    They  are  also  captured  in  troughs  filled  with 
fermenting  molasses,  particularly  when  these  are  situated  near  the 
ground,  as  the  insects  fly  close  to  the  soil.    The  author's  view  that  the 
appearance  of  the  adults  of  P.  sticticalis  coincides  with  the  blossoming 
of  Robinia  is  said  to   be  confirmed.     Several  species  of  Noctuids, 
particularly  FeUia  exclamationis,  were  also  caught  in  these  troughs,  as 
well  as  Elaterid  beetles. 


rioiioweHie  o  nocTOflHHbix-b  seMCKMX'b  opraHNsaitisix'b  (Eiopo)   no 

6opb6t  Cb  BpeAMTenSIMN    M   fiOHtSHSIMN  CeilbCK0-X03SliiCTBeHHblXl» 

paCTeHiH  3aKaBKa3bfl.  [Regulations  for  the  permanent  local 
district-organisations  (Bureaus)  for  the  control  of  pests  and 
diseases  of  crops  in  Transcaucasia.]  Sine  loco.  (Tiflis  ?),  29th 
March  1916,  16  pp. 

These    regulations  were  approved  by  the  Vice-regal  Council  of 
Caucasia  and  sanctioned  by  the  Viceroy  on  the  .29th  March  1916. 
They  provide  for  the  establishment  of  Bureaus  in  Baku,  Elisavetpol, 
Tiflis  and  Kutais,  other  Bureaus  to  be  opened  if  and  as  required. 
Their  work  includes  the  organisation  and  conduct  of  campaigns  against 
pests  and  diseases  of  crops,  the  distribution  of  information  to  the 
public  and  the  staff  of  the  local  agricultural  societies  by  means  at 
lectures,  classes,  travelling  museimis,  etc. ;    assisting  them  in  obtaining 
apparatus  and  material  necessary  for  the  control  of  pests,  by  establish- 
ing hiring  stations,  etc. ;   the  collection  of  data  relating  to  pests  and 
diseases  and  the  framing  of  bye-laws  for  their  control.    Yearly  con- 
ferences of  the  members  of  the  stations  with  the  staffs  of  the  local 
agricultural  societies  are  provided  for,  timed  in  such  a  way  that  the 
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f^f^^T'm^    local  authorities  should  be  able  to  consider  their  suggestions  and 

^Tti  d     recommendations  in  time  for  the  required  measures  to  be  put  into 

F,  Ofri      operation.    The  permanent  Agronomical  Council  of  the  Ministry  of 

rocrii  A     Agriculture  in  Caucasia  is  to  coordinate  the  work  of  the  Bureaus  with 

id  En.      that    of    existing     experimental    and    similar    organisations.     In 

'rom  f:      accordance  with  local  requirements  each  Biireau  may  have  experts 

cozirri      on  Entomology,  Zoology  and  Phytopathology.    The  general  outlines 

jm  Ir       of  these  regulations  are  contained  in  a  report  presented  by  B.P. 

i$  hr-       Uvarov,  which  is  printed  as  a  supplement,  as  are  also  the  minutes  of 

Qd  fr^ :       the  conference  wluch  decided  upon  them  and  a  number  of  opinions 

from  heads  of  jnany  Entomological  Stations  and  Bureaus  in  Russia, 

to  whom  the  report  had  been  submitted. 

We  are  informed  by  B.  P.  Uvarov  that  three  of  the  four  projected 
4|^!  Biireaus  are  already  in  existence,  viz.,  in  Tiflis,  which  is  in  his  charge, 
.^^  his  assistant  being  A.  0.  Fabrikant;  in  Elisavetpol,  in  charge  of 
t^jj*  E.  V.  Jatzenkovsky  and  Z.  S.  Rodionov;  and  Baku,  in  charge  of 
"  J  A.  F.  Radetzky  and  M.  P.  Kryshkevitch ;  no  appointments  have  yet 
^  r  been  made  to  the  Bureau  in  Kutais. 


RoDziANEo  (Y.  N.).    0  HtKOTopux-b  HactKOMbix'b ,  noBpeMCAaioiitNX'b 
ApesecHbifl  HacaiKAeHisi  bi*  ripM6aiiTi(icKNX'b  ry6epHisix'b.  OTHeTi* 

0  A'bflTeilbHOCTN  Bly  1 9 1 5  TOAy.  [On  certain  insects,  injuring  tree 
plantations  in  the  Baltic  governments.  Report  on  the  work  in 
1915],  Petrograd,  1916,  30  pp. 

This  is  the  second  report  of  the  Laboratory  of  Forest  Entomology 
in  Riga  for  the  first  half  of  1915  and  contains  some  data  supplementary 
irf:  to  the  report  for  1914  [see  this  Review,  Ser.  A,  iii,  p.  217].    Owing  to 

the  war,  the  Laboratory  was  removed  from  Riga  in  June  1915  and  is 
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\:c  now  in  Novgorod. 

x/:.  The    following    are    the    insects    dealt    with  : — Curculionidae  : 

Hylcbiud  abietiSy  L.,  damaged  the  stems  of  pine-seedlings  in  one  forest 

in  Courland.    In  May  and  June  1915  the  weevils  were  also  found  on 

some  two-  to  five-year-old  pine  trees,  the  bark  of  the  leading  shoots  of 

^  which  was  damaged.    This  pest  should  be  controlled  by  removing 

0  fltimips  in  the  roots  of  which  the  larvae  live,  and  collecting  the  adults 

,  by  means  of  trap  trenches,  or  baits  of  fresh  pine  bark.    Spraying  with 

^  milk  of  lime  may  also  be  useful  before  the  beetles  have  injured  the 

trees.    Pissodes  notatuSy  F. ,  was  also  injurious  in  one  forest  of  Courland, 

where  it  destroyed  some  small  pine  seedlings.    Rhynchaenus  testaceus, 

Mull.  (Orchestes  sctUellariSy  F.),  damaged  the  foliage  of  various  trees, 

especially  those  of  Alnus  incana.    The  adults  of  Magdalis  dupliccUay 

Germ.,  were  foimd  in  May  1914  and  June  1915  near  Riga,  on  the  shoots 

of  young  pines.  The  larvae  of  Brachonyxpinetiy  Payk.  (indigena,  Hbst.), 

live  inside  the  young  needles  of  pines,  pupation  taking  place  within  the 

needle.    The  weevils  hibernate  and  oviposit  in  May,  the  next  generation 

appearing  in  the  middle  of  the  summer.    Strophosomv^s  cajntatuSy 

De  6.,  (d)e8\is  Marsh.)  was  found  in  forests  near  Riga,  mostly  on  pines, 

the  young  needles  of  which  they  injure.    They  were  also  found  on 

Bettda  verrucosa  destroying  the  young  leaves.    Brachyderes  incanuSy  L., 

Also  feeds  on  pine-needles,  small  cavities  being  eaten  out  at  the  tips. 

The  tubes  formed  by  Apoderus  coryliy  L.,  were  found  on  Alnus  incana y 

Coryhs  aveUana  and  Betula  jmbescenSy  those  of  Rhynchites  betulaey  L., 
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occurring  on  Betida  verrucosa  and  B.  pubescens.  This  species  has  also 
been  found  by  the  author  in  South  Russia  on  pear  trees.  Rhynchiies 
populi,  L.,  was  found  damaging  the  foUage  of  PoptdiLs  tremula. 

Lepidoptera  :  Lymanlria  monacha  occurs  near  Riga  and  outbreaks 
of  this  pest  were  expected  in  the  forests  of  Courland,  but  these  could  not 
be  visited  as  they  were  occupied  by  the  Germans.  Adults  of  Panciis 
flammea,  SchifE.  (piniperda,  Panz.)  were  present  near  Riga  in  the  second 
half  of  April.  The  older  caterpillars  in  Jime  chiefly  feed  on  the  old 
pine-needles  and  do  not  touch  the  yoimg  shoots.  In  the  laboratory 
the  caterpillars  pupated  between  the  7th  and  16th  July,  in  a  thin  layer 
of  sand,  pine-needles,  etc.  The  caterpillars  of  Tortrix  piceana,  L.,  in 
spring  feed  on  the  tips  of  the  shoots  of  young  pines,  pupation  also 
taking  place  there.  The  pupal  stage  in  the  lAoratory  lasted  10-U 
days,  the  moths  being  on  the  wing  in  the  second  half  of  June  and  first 
half  of  July.  The  caterpillar  of  Rhyacionia  (Retinia)  resineUay  L., 
hatches  in  June  and  eats  into  the  pine  shoots  near  the  tip,  in  which  it 
forms  a  cell  from  the  resin.  In  this  it  hibernates  and  remains  until 
the  autumn  of  the  following  year,  the  cell  increasing  in  size  with  the 
growth  of  the  caterpillar.  It  then  hibernates  once  more  inside  the 
cell,  pupating  in  the  following  spring  and  producing  adults  in  May. 
The  cells  of  R.  resindla  are  mostly  found  on  young  pines,  and  are 
usually  situated  on  the  lateral  branches,  rarely  on  the  leaders.  In  rare 
cases,  the  buds  above  the  cells  wither  in  the  spring  of  the  second  year ; 
more  frequently  they  are  able  to  develop  and  produce  young  shoots 
which  only  wither  in  the  spring  before  the  emergence  of  the  imago. 
In  the  forests  of  Courland  the  imagines  were  present  in  1914  and  absent 
in  1915,  but  in  view  of  the  biennial  cycle  of  this  moth  they  may  be 
expected  again  in  1916.  The  damage  done  is  not  very  important,  as- 
the  leading  shoots  are  rarely  infested.  Rhyacionia  duplanay  Hb.,. 
although  present  in  the  government  of  Livonia,  was  not  found  there 
by  the  author,  who,  however,  met  with  this  species  in  Kiev  [see  this 
Review,  Ser.  A,  ii,  p.  516.]  The  caterpillars  of  R,  turionana,  Hb., 
live  and  feed  inside  large  terminal  buds  of  young  pines  and  hibernate 
and  pupate  in  the  spring  inside  the  injured  buds.  The  caterpillars  of 
R.  buoliana,  Schiff.,  live  at  the  end  of  pine  branches  and  on  the  tips  of 
young  pines.  They  hatch  in  the  second  half  of  summer,  hibernate, 
and  continue  their  development  during  the  spring  of  the  next  year; 
they  feed  mostly  on  the  large  terminal  buds  and  afterwards  on  the 
young  shoots.  They  prepare  cells  from  the  injured  buds  and  shoots,, 
mixed  with  web  and  resin,  sometimes  several  individuals  forming  a> 
conunon  nest,  in  which  they  pupate.  The  adults  are  on  the  wing  in 
June  and  July.  The  injury  caused  by  this  species  involves  the 
destruction  of  great  numbers  of  buds  and  young  shoots.  Near  Biga, 
the  caterpillars  of  R.  buoliana  were  found  in  the  male  inflorescences- 
on  more  or  less  tall  trees,  where  they  matured  and  pupated.  This  fact- 
would  tend  to  minimise  the  value  of  the  usual  remedy,  which  consists- 
of  removing  and  destroying  the  nests,  in  cases  where  taU  pines,  flowering 
in  May,  are  present  near  nurseries  or  young  plantations.  The  cater- 
pillars of  Eucosma  tedeUa,  Clerck,  infest  fir  needles.  Only  one 
generation  occurs  during  the.sunMner,  the  caterpillars  hibernating  and 
pupating  in  the  next  spring.  The  adults  were  observed  in  large  numbers- 
in  some  forests  in  Livonia.  Although  this  species  was  recorded  as  a  pest • 
of  firs  more  than  100  years  ago,  its  importance  at  the  present  time  is 
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not  regarded  as  great.  Spraying  may  tend  to  check  this  moth  in 
nurseries  or  parks,  but  is  impracticable  in  forests.  X^e  caterpillars  ot 
Cydia  (Grapholitha)  strobUella,  L.,  live  and  feed  in  fir-cones,  in  which 
they  winter,  pupating  in  the  next  spring.  In  the  Baltic  provinces, 
fir-cones  are  also  attacked  by  Dioryctria  abieteUa,  SchiS. 

NoviKov  (M.).    KynbTypa  MaHAapNHOB-b  bi>  CoHNHCKOM-b  OKpyrt. 

[The  cultivation  of  mandarins  in  the  district  of  Sotchy  (Black 
Sea  coast,  Caucasia).]  —  «  FlilOAOBOAOTBO.^  [Fruit-Growing], 
Petrograd,  xxvii,  no.  4-5,  April-May  1916,  pp.  181-198. 

Mandarin  oranges  in  Caucasia  suffer  seriously  from  the  attacks  of 
scale-insects,  agamst  which  sprays  of  soap-kerosene  emulsion  and 
tobacco  extract  should  be  used.  The  plants  with  dense  heads,  pre- 
venting the  free  circulation  of  air  and  sun,  are  more  infested  than  those 
which  are  properly  pruned. 

UvAROV  (B.  p.).  OnepKN  no  6opb6t  Cb  CapaHHeSblMN.  [Essay  on  the 
campaign  against  locusts.]  —  « CeJIbeKoe  XoSflilCTBO  N  Jltco- 
BOACTBO.)>  [Journal  of  Agriculture  and  Forestry],  Peirograd, 
ccli,  no.  5,  May  1916,  pp.  31-47. 

This  is  a  continuation  of  a  series  of  articles  on  locusts  by  the  same 
author  [see  this  Review,  A,  iii,  p.  437] ;  in  this  one  he  deals  with  the 
details  of  the  organisation  of  the  campaign.  Mechanical  methods  of 
control,  requiring  a  large  number  of  labourers,  are  usually  organised 
by  means  of  forced  labour,  the  whole  population  of  a  certain  district 
being  obUged  to  take  part  in  it.  Thus,  in  1912  the  population  of  the 
provinces  of  Syr-Darya,  Samarkand  and  Ferghana  supplied  over  five 
miUion  working  days  in  combating  locusts.  This  method  of  com- 
pulsion leads  to  very  inefficient  work,  a  disadvantage  which  disappears 
with  the  introduction  of  the  chemical  method,  which  it  is  quite  practic- 
able to  organise  on  the  basis  of  paid  labour.  The  author  also  advocates 
the  centralisation  of  the  campaign  against  locusts  in  the  hands  of  the 
Central  Government,  the  closer  connection  between  entomological 
organisations  in  different  locaUties,  and  the  creation  of  special  local 
funds  for  this  object. 

UvARov  (B.  p.).    HoBbifl  RaBNaicicm  npflMOKpunbifl  mi^  oSopoB-b 

K.  A.  CaryHNHa.  [New  Caucasian  Orthoptera  from  the  collec- 
tions of  K.  A.  Satunin.]— €  liseterifl  KaBicascKaro  Myseji.^ 

[BuUetins  of  the  Caucasian  Museum\  Tiflis,  x,  no.  1,  1916, 
pp.  45-63. 

A  description  is  given  of  Podisma  satuniniy  sp.  n.,  Phonochorion 
satuniniy  gen.  et  sp.  n.,  Paradrymadusa  satunini,  sp.  n.  and  Olyntho- 
scdis  satunini,  sp.  n.    Their  economic  importance  is  not  stated. 

Akxttchin  (A.).  MeABtAM  N  Mtpu  6opb6u  ei  HeH.  [GryUotalpa 
gryliotalpa,  L.,  and  its  control.]— €  XosilileTBO  Ha  AOHy.» 
[Husbandry  on  the  Don]^  Novotcherhassk,  xi,  no.  9,  3rd  May  1916, 
pp.  403-406. 

(?.  gryllotalpa  is  stated  to  be  useful  to  some  extent  in  destroying 
larvae  of  MeloUmtha^  but  the  damage  done  by  it  in  fields  and  orchards 


380 

far  outweiglis  this  beneficial  action.  It  occurs  in  Central  and  Southern 
Bussia,  chiefly  in  light,  damp  soil,  near  the  surface.  The  only  effective 
preventive  remedy  consists  of  placing  sand,  soaked  with  kerosene,  on 
and  around  the  plot  to  be  protected ;  this  must  be  repeated  two  or 
three  times  during  the  summer. 


Ol  (I.  A.).  Mtpbi  6opb6bi  cb  rpymeBbiM'b  nNHNHbiUHKOM-b.  [Kemedies 

against  Hojiiocampa  brevis,  Elug.] — « llporpeccilBHOe  CaAOBOfl- 
CTBO  N  OropoAHNHeOTBO. »  [Progressive  Fruit-Gromng  and 
Market  -  Gardening]^  Petrograd,  xiii,  no.  26,  9th  July  1916, 
pp.  654-655. 

The  usual  remedies  against  Hoplocampa  brevis  include  the  cultivation 
of  the  soil  beneath  the  trees  early  in  spring  and  the  watering  of  pear- 
orchards  in  the  first  half  of  April  in  order  to  destroy  the  cocoons.  The 
flower  buds  should  be  sprayed  with  a  solution  of  soft  soap  and  carbolic 
acid  (3  lb.  of  soap  and  half  a  pint  of  carbolic  acid  in  about  17  gallons  of 
water).  In  April  the  trees  may  also  be  sprayed  with  lead  arsenate  or 
calcium  arsenite. 


Ol  (I.  A.).  0  npHMtHBHiN  MbllUbflKOBO-  N  MbllUbSIKOBNOTO-KHCnarO 
Harpa  BIi  6opb6t  Cb  HactKOMblMH.  [The  use  of  sodium  arsenite 
and  arsenate  for  the  control  of  insect-pests.] — «  FlporpeeCNBHOe 
CaAOBOACTBO  N  OropOAHNHeCTBO.»  [Progressive  Fruit-Grounng 
and  Market-Gardening],  Petrogrady  xiii,  no.  26,  9th  July  1916, 
pp.  655-656. 

In  reply  to  a  subscriber  it  is  pointed  out  that  the  arsenite  and  arsenate 
of  sodiimi  are  not  suitable  for  controlling  the  caterpillars  of  Hypono- 
metita  malineUics,  as  they  are  very  injurious  to  plants,  and  lead  arsenate 
(63rpsin)  or  calcium  arsenite  should  be  used.  The  former  c€tn  be 
prepared  by  dissolving  in  separate  earthenware  or  glass  vessels  11  oz. 
of  chemicaUy  pure  lead  acetate  and  4'5  oz.  of  pure  sodium  arsenite  and 
mixing  them  together.  Calcium  arsenite  is  prepared  as  follows : — 
About  27  gallons  of  water,  10  lb.  of  white  arsenic  (in  lumps)  and  20  lb. 
of  soda  are  put  into  a  cast-iron  boiler  with  a  capacity  of  about  40  gallons 
and  boiled  until  the  arsenic  dissolves,  after  which  3  or  4  lb.  of  quick 
lime  is  gradually  added  ;  the  liquid  is  again  boiled  for  about  an  hour 
and  the  whole  made  up  to  200  gallons  with  water. 


Balabanov  (M.  S.).    KynbTypa  Ta6aKa  n  npNroTOBiieHie  TaSaniiaro 
aKCTpairra  wifl  6opb6bi  cb  BpeANTejiflMH.    [The  cultivation  of 

tobacco  and  the  preparation  of  tobacco-extract  for  the  control  of 
pests.]— «CaA0Baj1    EH6lliOTeKa.»      [Garden    Library    Seriesl 

Supplement  to   « llporpeeoHBHoe    CaAOBOAOTBO    n  OropoAHN- 

HeeTBO.»     [Progressive   Fruil-Orowing   and    Market-Gardening]^ 
Petrogrady  1916,  20  pp. 

This  paper  deals  with  the  cultivation  of  Machorka  tobacco  and  gives 
a  description  of  the  preparation  of  tobacco  extract  on  a  large  scale. 
Two  sheet-iron  tanks,  each  with  a  capacity  of  about  55  gallons,  are 


381 

walled  in  with  bricks,  the  chimney  being  preferably  situated  between 
them  ;  each  tank  is  provided  with  an  iron  pipe  with  a  wooden  tap  near 
the  bottom.  About  6-^  lb.  of  ashes  are  put  in  each  tank  with  about 
55  lb.  of  tobacco  leaves  and  the  tanks  are  then  filled  with  water.  It  is 
better  to  have  a  separate  furnace  for  each  tank.  Heating  is  continued 
till  the  water  boils,  when  the  tanks  are  closed  and  the  contents  left  till 
next  day.  About  35-40  gallons  of  extract  are  obtained  from  each 
tank,  but  for  actual  use  it  is  diluted  with  two  parts  of  water.  Of  this 
solution  each  apple  or  pear  tree  requires  about  from  1^  to  3  gallons, 
at  a  cost  of  about  Id.  per  tree.  This  insecticide  is  rendered  more 
effective  by  adding  a  tumblerful  of  creoline  to  every  110-153  gallons 
of  the  solution. 


Sevastianov  (I.  A.).  EopbSa  fh  npoBflHOii  TneR.  [The  control  of 
the  woolly-aphis.] — «CaAOBOA'b.»  [The  Horticulturist],  Rostov- 
on-Don,  rv,  no.  6,  June  1916,  pp.  279-289,  9  figs. 

This  paper  deals  with  the  control  of  Eriosoma  lanigerum  much  on  the 
same  lines  as  in  a  previous  one  [see  this  RevieWy  Ser.  A,  ii,  p.  75-77]. 
When  there  are  no  leaves  on  the  trees,  a  soap-oil  and  a  soda-oil  emulsion 
can  be  appUed,  either  by  way  of  spraying  or  smearing.  To  prepare 
the  emulsion  for  spraying  purposes,  f-1  lb.  of  soda  is  dissolved  in 
a  small  quantity  of  water,  and  f-1  lb.  of  cotton-seed-.  Unseed-, 
hempseed-,  or  any  other  similar  oil  is  added  and  the  whole  stirred  with 
a  bunch  of  twigs,  water  bein^  added  to  bring  the  total  volume  to 
3  gallons.  The  spraying  must  be  done  in  autumn  and  the  oily  coating 
produced  will  protect  the  branches  from  becoming  infested  with  this 
Aphid  for  two  or  three  months.  For  smearing  the  trees,  kerosene  and 
cotton-seed  or  any  similar  oil  are  mixed  in  equal  parts. 

Savtohbnko  (I.).    Msi  MejiNTononbCKaro  ytsAa.    [From  the  district 

of  Melitopol  (govt,  of  Taurida).]—  «  CaflOBOA'b.^     [The  Harticid- 
turist],  Rostov-on-Don,  xv,  no.  6,  June  1916,  pp.  334-335. 

Paris  green  (IJ  oz.  with  quick  Ume,  4J  oz.,  in  27  gals,  of  water)  was 
applied  with  success  against  Cydia  pomoneUa  in  the  spring.  Owing  to 
the  increased  price  of  tobacco,  quassia  emulsion  was  used  against 
Aphids,  prepared  by  boiling  4  lb.  of  quassia  for  about  two  hours  in 
8f  or  9  gals,  of  water ;  the  decoction  is  left  over  night  to  settle  and  is 
then  filtered ;  3  lb.  of  soft  3oap  dissolved  in  hot  water  are  then  added 
and  water  to  make  up  a  total  bulk  of  27-30  gals. 


Ermakov  (Prof.  v.  P.).    BntfiHie  SNMHNX-b  Moposos-b  Ha  pacreHifl. 

[The  influence  of  winter-frosts  on  plants.] —  «  CaAOBOA'b.»     [The 
Horticulturist],  Rosto-on-Don,  xv,  no.  7,  July,  pp.  343-346. 

This  is  a  reiteration  of  a  statement  contained  in  a  previous  article 
[see  this  Review,  Ser.  A,  iii,  p.  486]  that  the  injury  to  plants  usually 
attributed  to  the  effect  of  frosts  is  really  caused  by  ants.  In  addition 
to  bone-meal,  manuring  with  superphosphate  or  basic  slag  tends  to 
destroy  these  insects. 
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Ossipov  (N.).    Eopb6a  ei  fl6jiOHHoii  niiOAOMopicoii.    [The  control  of 

the  codling-motL]—  «  CaAOBOA'b.»     [The  HarticuUwriH],  Rostov- 
onDon,  xv,  No.  7,  July  1916,  pp.  368^72,  4  figs. 

This  is  a  short  and  popular  account  of  the  chief  features  of  the  life- 
Mstory  and  control  of  Cydia  pomoneUa^  L.,  the  usual  remedies  being 
discussed. 

HoBue  HHeeKTNONAU  n  aHTNcenTNHecnifl  Beuteerea.  [New  insecticides 

and  antiseptics.]—  «  CaAOBOA'b.»  [The  HorticuUuriH],  Rogtov-on- 
Don,  XV,  no.  7,  July  1916,  pp.  385-386.  [Reprinted  from 
« CeilbeNiil  X08IINH'b.»  {The  HfjMandman),  no.  47,  1915] 

Kerosene  emulsion  usually  consists  of  six  parts  of  kerosene,  one  part 
of  soap  and  180  parts  of  water.  Conmion  soap  may  be  replaced  by  the 
•disinfectant  soap  obtained  as  a  by-product  in  kerosene-refining,  while 
instead  of  six  parts  of  kerosene,  which  is  highly  volatile,  it  is  better  to 
use  four  parts  of  tar  or  wood-creosote  and  one  part  of  a  strong  solution 
of  salammoniac.  An  even  better  result  is  obtained  with  creosote 
•extracted  from  coal  with  the  addition  of  napthaline. 

Perez  (T.  De  Stefani).  VaUdltt  del  metodo  distmttivo  eontro  rinsetto 
del  frutfl  del  PistaecUo  da  me  proposto.  [The  efficiency  of  the 
destructive  measure  advised  by  me  against  the  insect  pest  of  the 
fruits  of  the  pistachio.] — VAgricdUore  AgrigentinOf  6irgent%i  vifl, 
no.  3-4,  March-April  1916,  pp.  41-49. 

Serious  loss  is  caused  to  Sicilian  growers  by  the  injury  done  to 
Fistada  vera  (pistachio)  by  the  Chalcid,  Megastigmus  {Trogocarpif) 
baUestrerii.  All  infested  fruit  should  be  collected  and  burnt  before 
June  and  July,  as  in  these  months  the  winged  adults  emerge  fromtw 
imaged  fruit  and  proceed  to  oviposit  in  those  of  the  new  crop.  }^ 
plantations  where  this  control  has  been  practised  for  a  few  consecutf^ 
years,  the  loss  has  been  reduced  from  80  per  cent,  to  20  per  «8^ 
"The  fruits  of  the  terebinth  [Pistachia  terebintha]  are  also  attacked  «» 
must  also  be  destroyed,  or  preferably  the  female  inflorescences 
removed  in  April  and  May. 

Noel  (P.).  Various  insect  pests.— BwH.  Trim.  Laby  Entam.  AgriC' 
Seine  Infir.y  RoueUy  July-August-September  1916,  pp.  3-16. 

In  a  note  on  Pegomyia  nigritarsis  (acetosae)  (sorrel  fly)  it  is  stated 
that  the  only  means  of  control  consists  of  removing  and  destroying 
All  infested  leaves  before  the  larvae  become  mature  and  abandon  the 
leaves  in  order  to  pupate  in  the  groimd. 

Lists  of  insects  attacking  Elymus,  Syringa  (lilac),  Latkyr^^  ^^ 
and  Lolium  are  also  given. 

:Bender  (E.).  La  Psych6  sur  la  vigne  en  Beaujolais.  [The  T^^ 
on  the  vine  in  Beaujolais.] — Progris  Agric.  Vitic.,  Mo^P^^' 
kv  (33rd  year),  no.  22,  28th  May  1916,  pp.  521-622. 

The  Psychid  that  is  ordinarily  a  pest  of  grasses  has  occurred  w^J 
year  on  tne  vine  in  Beaujolais,  the  first  individuals  beinj;  noticed 
the  end  of  April.     Complete  destruction  by  handpicKing  ^  ^^ 
practicable  owing  to  the  (ufficulty  of  detecting  the  cases  on  accoun 
-of  their  great  resemblance  to  the  vine  bark. 
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Topi  (M.).  Sur  les  Traitements  insecticides  eontre  les  Teignes  de  la 
Vigne :  Traitements  par  I'eau  chaude.  [Insecticide  treatment 
against  vine-moths :  Hot  water  treatment.] — Progris  Agric.  Vitic,, 
MorUpeUier,  Ixv  (33rd  year),  no.  24, 11th  June  1916,  pp.  563-566. 

In  experiments  with  the  hot  water  treatment  advocated  by  Semichon 
[see  this  Review,  Ser.  A,  iv,  p.  77]  against  the  eggs  of  Clysia  arnbigueUa 
and  Polychrosis  botrana,  it  appears  that  at  temperatures  which  do  not 
injure  the  vine — ^and  water  at  150°  F.  was  found  to  scorch  both  young 
and  old  leaves — ^the  eggs  remain  unaffected.  To  destroy  them  an 
inunersion  of  10  seconds  in  water  of  150°  F.  or  perhaps  131°  F.  was 
necessary. 

MuLLOT  (G.).    Traitement  arsenical  centre  le  N6gril  de  la  luzerne. 

[Arsenical  treatment  against  CcHaspidema  atrum,  Latr.] — Progris 
Agric.  VUic.,  MontpeUier,  Ixv  (33rd  year),  no.  26, 25th  June  1916, 
p.  609. 

In  a  field  of  lucerne  in  Aude  one-half  of  which  was  cut  in  the  middle 
of  May,  Colaspidema  atrum,  Latr.,  appeared  in  the  cut  portion  early 
in  June.  On  the  8th  June,  528  gals  of  a  solution  composed  of  2  lb. 
sodium  arsenate  and  2  lb.  lime  in  100  gals,  water,  were  sprayed  in  fine 
weather  on  the  17^  acres  infested.  Three  days  later  the  insects  had 
disappeared. 

Caussb  (P.).  Le  traitement  de  la  Cochylls  et  de  la  Pyrale  i  Peau 
chaude ;  le  traitement  du  Court*Nou6  au  goudron.  [The  control 
of  Clysia  arnbigueUa  and  Sparaanothis  piUeriana  with  hot  water 
and  the  treatment  of  short  mtemodes  with  tar.] — Rev.  VitiCy 
Paris,  xliv,  no.  1145,  8th  June  1916,  pp.  409-411. 

Measures  based  on  the  experiments  made  by  Semichon  [see  this 
Review,  A,  iv,  p.  77]  appear  to  have  given  good  results  in  a  vineyard 
containing  4,200  stocks.  Instead  of  a  sprayer,  small  jugs  of  3^  pints 
capacity  were  used,  the  entire  contents  of  one  jug  being  poured  on  each 
stock.  The  bunches  were  first  treated  and  then  the  remainder  of  the 
jugful  was  emptied  on  the  leaves  in  order  to  destroy  Pyralids.  Scalding 
occurred  at  a  temperature  of  159°  F.,  but  at  150°  F.  no  damage  was 
done  and  all  insects  which  came  in  contact  with  the  water  were  killed. 
It  was  found  that  a  woman  could  treat  300  stocks  a  day,  the  cost  per 
acre,  including  labour  and  fuel  being  about  23  shillings. 


YiALA  (P.).  Le  traitement  de  la  CoehyUs  et  de  la  Pyrale  i  Teau 
chaude.  [The  control  of  Clysia  awbiguella  and  Sparganothis  with 
hot  water.]— ifev.  Vitic,  Paris,  idiv,  no.  1147,  22nd  June  1916, 
pp.  440-442. 

In  conunenting  on  the  above  report,  the  author  states  that  in  the 
south  of  France  the  use  of  hot  water  will  probably  be  adopted  against 
the  first  generation  of  Clysia  arnbigueUa  and  Polychrosis  botrana  as 
well  as  against  Pyralis  [Sparganothis  piUeriarha],  as  at  that  period  hot 
water  poured  by  hand  can  easily  reach  the  flowers.  Should  lead 
arsenate,  however,  again  prove  as  efficient  this  year  in  the  control  of 
these  insects  as  in  the  case  of  HaUica,  it  will  be  more  economical. 
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SwAiNE  (J.  M.).  New  Speeies  of  the  Family  Ipidae  (Coleoptera). 
Part  III. — Canadian  Entomologist,  London,  Ont,,  xlviii,  no.  6, 
June  1916,  pp.  181-192,  1  plate. 

This  systematic  paper  describes  the  following  new  Scolytidae  : — 
Pityokteines  jasperi  from  Alberta ;  P.  elegans  from  Oregon  and 
California,  some  individuals  being  taken  on  Pinics  monticola ;  Ortho- 
tomicus  lasiocarpi,  abimdant  on  Abies  lasiocarpa  in  British  Columbia 
and  on  Larix  americana  in  Alberta  ;  0.  omattM  from  Arizona,  Oregon 
and  California  on  Pintis  ponderosa  and  Pinits  jeffreyi ;  Ips  chagnoni, 
abundant  in  Ontario  and  Quebec,  chiefly  on  Picea  canadensis  and 
Pinus  strobus,  and  extending  southwards  into  New  York  State ; 
Ips  vancouveri,  the  type  of  which  was  taken  on  PintM  monticola,  on 
Sitka  spruce  and  western  white  pine  in  Vancouver  Island  and  the  coast 
of  British  Columbia  and  probably  in  the  interior ;  Leperisinus  calir 
fomicus,  which  is  allied  to  L,  acuUatus,  Say,  was  taken  in  California 
from  living  olive  trees  to  which  serious  damage  was  being  done. 

Pests  and  Diseases  of  Cotton  and  their  ControL  — Agric.  NewSy 
Barbados,  xv,  no.  368,  3rd  June  1916,  pp.  182-183. 

The  third  day's  proceedings  of  the  West  Indian  Cotton  Conference, 
held  in  March  1916  in  St.  Eitts,  included  a  discussion  on  the  pests  and 
diseases  of  cotton.  Importations  from  the  United  States  might 
introduce  the  Mexican  cotton  boll  weevil  [Anthonomus  grandis] 
into  the  West  Indian  Islands,  though  its  importance  there  might 
perhaps  not  be  so  great  as  in  the  Southern  States.  The  internal  boll 
disease  does  not  occur  imless  cotton-stainers  [Dysderctis]  or  other  bugs 
are  present.  In  Barbados,  where  the  stainers  do  not  occur,  the 
disease  is  associated  with  the  green  bug  [Nezara],  Sudden  invasions 
of  the  stainers  in  Antigua  were  said  to  have  come  from  Thespesia 
popvlnea  growing  on  the  seashore.  In  Montserrat  the  same  tree 
served  as  a  food-supply,  while  at  Nevis,  after  the  cotton  crop  was 
^thered,  stainers  were  seen  on  the  physic  nut  tree  [Jatropha  curcas\ 
The  control  of  cotton-stainers  should  therefore  include  the  destruction 
of  old  cotton  bushes  and  of  the  wild  plants  on  which  they  feed  in  the 
absence  of  cotton. 

The  dispersal  of  leaf-blister  mite  of  cotton.— ^l^rnc.  News,  Barbados, 
XV,  no.  368,  3rd  June  1916,  p.  186. 

In  the  West  Indies  the  leaf-blister  mite  [Eriophyes  gossypit]  has  been 
known  as  a  pest  of  cotton  since  July  1903,  when  it  made  its  first  appear- 
ance in  Montserrat.  There  seems  to  be  no  doubt  that  this  mite  lived 
upon  some  wild  plant  before  the  revival  of  the  cotton  industry,  but 
this  has  not  been  proved  by  the  discovery  of  such  a  plant.  It  appeared 
in  all  the  islands  of  the  Lesser  Antilles  very  shortly  after  its  first 
discovery,  except  in  Barbados,  where  it  was  only  discovered  as  late  as 
1912,  though  it  had  apparently  existed  there  for  some  years  previously. 
It  has  been  supposed  that  birds,  insects,  and  even  the  wind  may  be 
responsible  for  its  distribution,  and  it  has  also  been  believed  that 
transportation  from  place  to  place  may  have  been  effected  on  cotton 
seed.  In  1914  microscopic  observation  showed  that  the  full-grown 
mites  had  a  tendency  to  ascend  to  the  tips  of  leaf-hairs  and  assume 
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what  appeared  to  be  a  waiting  position.  When  a  hair  from  a  camePs 
hair  brush  was  brought  into  contact  with  them,  it  was  immediately 
grasped  and  the  mite  loosened  its  hold  on  the  leaf-hair  and  allowed 
itself  to  be  carried  away.  A  mite  could  thus  easily  attach  itself  to  an 
insect  or  bird.  Early  in  1916  a  few  cotton  seeds  were  brought  to 
Barbados  from  another  island  and  planted  in  concrete  tanks  covered 
with  cages  of  fine  mesh  wire.  No  cotton  had  been  grown  in  these 
previoudy  and  no  cotton  is  grown  in  the  district.  The  first  leaves  of 
the  plants  from  these  seeds  showed  the  characteristic  signs  of  leaf- 
blister  mite  attack  and  there  seems  to  be  no  possibiUty  that  the  mites 
could  have  found  their  way  to  these  plants  except  on  the  seed.  The 
disinfection  of  all  cotton  seed  used  for  planting  in  a  solution  of  one  part 
corrosive  sublimate  to  1,000  parts  water  is  therefore  recommended. 

Runner  (G.  A.).  Efleet  of  ROntgen  Rays  on  the  Tobaeco  or  Cigarette 
BeeUe  and  the  Results  of  Experiments  with  a  New  Form  of 
ROntgen  Tube. — Jl.  Agric.  Research,  Wa^hingUmy  D.C.y  vi,  no.  11, 
12th  June  1916,  pp.  383-388. 

Under  laboratory  conditions  tests  made  with  a  R5ntgen-ray  tube 
permitting  a  high-energy  input  and  giving  an  intense  and  powerful 
radiation  gave  results  which  promise  that  the  X-ray  process  may  be 
successfully  used  in  the  treatment  of  cigars  or  tobacco  infested  with  the 
cigarette  beetle  [Lasioderma  serricome].  In  treating  the  egg-stage, 
heavier  exposures  are  required  to  stenlise  eggs  which  are  near  the 
hatching  point  than  newly  laid  ones.  A  dosage  equivalent  to  150 
milliampere  minutes  exposure  with  a  spark  gap  of  5*5  inches  gave 
satisfactory  results  with  eggs  in  tobacco  placed  7*5  inches  from  the 
focal  spot  of  the  tube.  With  this  exposure  the  eggs  in  which  embryonic 
development  was  well  advanced  hatched,  but  in  all  cases  where  these 
larvae  were  kept  xmder  observation,  they  failed  to  reach  the  adult 
stage.  In  two  separate  experiments  adidts  were  given  an  exposure 
of  600  milliampere  minutes,  with  a  spark  gap  of  5*5  inches,  giving  an 
approximate  voltage  of  65,000,  with  humidity  at  57.  The  distance 
from  the  focal  spot  of  the  Rontgen  tube  was  7*5  inches.  No  effect 
on  the  length  of  life  was  apparent,  as  the  beetles  died  at  about  the  same 
rate  as  the  same  number  of  beetles  kept  as  a  control.  Large  numbers 
of  eggs  were  deposited  after  exposure,  but  were  infertile,  though  eggs 
from  the  control  beetles  hatched  normally.  Larvae  were  given  an 
exposure  of  600  milliampere  minutes,  other  conditions  of  the  experi- 
ment being  the  same  as  with  the  adults.  While  no  immediate  effect 
was  apparent,  the  treatment  had  the  effect  of  stopping  activity  and 
development,  the  larvae  remaining  in  a  dormant  condition  for  a  pro- 
longed period.  All  treated  larvae  died  before  reaching  the  pupal 
stage. 

Band  (F.  V.)  &  Enlows  (Ella  M.A.).  Transmission  and  Control  of 
Baeterial  Wilt  of  Cucurbits.— J7.  Agric.  Research^  WashmgUmy  D.C.y 
vi,  no.  11,  12th  June  1916,  pp.  417-434,  2  plates,  3  figs. 

In  the  experiments  so  far  completed,  the  cucumber  beetles, 
Diabrotica  viUatay  F.,  and  D.  duodecimpunctatay  L.,  have  been  shown 
to  be  the  most  important,  if  not  the  only  summer  carriers  of  the  wilt 
organism,  Bacillus  tracheiphUus  [see  this  Review y  Ser.  A,  iv,  pp.  27  and 
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38],  and  at  least  one  species,  Z).  vittatay  is  capable  of  carrying  the  wilt 
over  the  winter  and  infecting  spring  cucumber  plants.  In  these  tests, 
Anasa  tristis  (squash  bug),  Crepidodera  cucumeris  (flea  beetle),  Aphis 
gossypii  (melon  aphis)  and  EpUachna  borealis  (twelve-spotted  lady- 
beetle)  failed  to  transmit  the  disease. 

Goodwin  (W.  H.).  The  Grape-Berry  Worm  {Polychrosis  vUeana, 
Clemens). — Ohio  Agric.  Expt.  Sta.y  Wooster,  Bull.  no.  293,  March 
1916,  pp.  259-307,  20  plates,  15  tables.    [Received  5th  July  1916.] 

Polychrosis  viteana  is  the  most  important  pest  of  grapes  in  New  York* 
Pennsylvania  and  Ohio,  and  is  especially  destructive  in  districts  near 
Lake  Erie,  where  the  crop  is  seldom  destroyed  by  frost  during  the 
blossoming  period  or  later.    In  central  and  eastern  Ohio,  frost  acts  as 
a  natural  means  of  control  every  four  or  six  years  by  destroying  the 
flowers  of  the  grape  and,  in  consequence,  the  food  of  the  larvae.    In 
northern  Ohio,  winter  is  passed  in  the  pupal  stage  within  a  cocoon 
protected  by  a  folded  leaf  of  the  host  plant.    Adults  emerge  from  the 
first  or  second  week  in  Jime  to  the  first  week  in  July.    Larvae  develop- 
ing from  eggs  laid  on  the  buds,  stems,  and  newly-formed  berries,  hatch 
in  from  four  to  eight  days,  and  reach  maturity  in  from  20  to  27  days. 
Pupation  takes  place  within  a  folded  leaf,  and  adults  emerge  in  from 
7  to  10  days.    Adults  of  this  brood  appear  from  5th  to  12th  August. 
The  second  generation  of  larvae  matures  in  October  or    earlier; 
pupation  takes  place  in  fallen  leaves  which  are  fixed  in  the  soil.    Adults 
emerge  in  the  following  June  and  are  active  between  3  p.m.  and 
dusk ;   the  powers  of  flight  are  weak,  but  it  is  possible  that  they  may 
be  carried  several  miles  by  the  wind. 

Spraying  experiments  have  shown  that  the  larvae  can  be  readily 
destroyed  in  the  early  stage.  The  first  spray,  consisting  of  4  lb.  lead 
arsenate,  Bordeaux  2-3-50  [50  U.S.  gals,  water],  and  2  lb.  soft  soap, 
should  be  applied  just  after  flowering,  when  the  largest  berries  are 
about  one-eighth  inch  in  diameter.  The  second  spraying  should  be 
made  between  3rd  and  12th  August,  using  the  same  materials  as  in 
the  preceding  case.  A  third  spray,  in  which  the  amount  of  lead 
arsenate  should  be  increased  to  6  lb.,  should  be  appUed  about  the 
time  when  the  second  generation  larvae  appear. 

GnxANDERs  (A.  T.).    Forestry  and  the  War. — Qtrly.  Jl.  Forestry, 
London,  x,  no.  3,  July  1916,  pp.  200-209. 

The  present  abnormal  cutting  of  trees  in  Britain  and  the  resulting 
increase  in  the  amount  of  brushwood  and  the  large  proportion  of  stools 
is  liable  to  produce  a  corresponding  increase  in  the  numbers  of  insect 
enemies  of  forest  trees,  especially  weevils  and  bark-beetles  belonging 
to  the  family  Scolyttdae.  Hyhbius  abietis  (pine  weevil),  which  is 
given  as  an  example  of  the  former,  attacks  the  bark  and  cambium  of 
voung  Coniferous  trees  from  four  to  seven  years  old.  The  most  serious 
mjury  is  caused  by  the  adult  and  can  therefore  be  reduced  to  a  con- 
siderable extent  by  the  collection  of  the  weevils.  The  larva  is  capable 
of  Uving  in  the  roots  of  recently  felled  trees  for  some  time.  The  best 
method  of  control  is  the  burning  of  all  waste  material,  followed  by 
stocking  the  land  for  three  or  four  years  with  cattle  or  sheep.  Similar 
measures  should  be  undertaken  against  Hylurgus  piniperda  {pi^^ 
eetle). 
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Tower  (D.  G.).  Comparative  Study  of  the  Amount  of  Food  eaten  by 
Parasitized  and  NonparasiUzed  Larvae  of  Cirphis  unipunda. — 
c/Z.  Agric.  Research,  Washington,  D.C.,  vi,  no.  12, 19th  June  1916, 
pp.  455-458,  1  table. 

Larvae  of  Cirphis  unipunda.  Haw.,  which  were  parasitised  by 
Apantdes  mUitaris,  Say,  were  fed  on  portions  of  leaves  of  maize  of  a 
known  area.  The  amount  consumed  was  compared  with  that  eaten 
by  healthy  larvae  as  determined  by  Davis  and  Satterthwait.  The 
results  showed  that  during  the  last  thre^  instars  the  parasitised  larvae 
require  about  half  as  much  food  as  the  non-parasitised  during  the  same 
period.  The  duration  of  the  life-cycle  of  the  parasite  within  the  host 
was  practically  constant,  although  the  age  of  the  larvae  in  which 
oviposition  took  place  varied  considerably. 

QuAiNTANCE  (A.  L.)  &  Baker  (A.  C).  Aleurodldae  or  White  Flies 
attaclcing  the  Orange,  with  Descriptions  of  Three  New  Species  of 
Economic  Importance. — Jl.  Agric.  Research,  Washington,  B.C.,  vi, 
no.  12, 19th  June  1916,  pp.  459-472,  3  figs.,  6  plates,  2  tables. 

This  paper  summarises  the  known  species  of  whiteflies  attacking 
citrus  trees.  They  comprise  : — AleurocarUhus  citriperdus,  sp.  n.,  from 
Ceylon  on  an  imdetermined  tree,  and  from  India  and  Java  on  Citrus 
sp.  and  orange ;  A.  woglumi,  Ashby,  here  described  for  the  first  time, 
occurring  on  orange  in  India,  Ceylon  and  Jamaica,  as  well  as  on  other 
species  of  Citrus,  Capparis  spp.,  Scdada  reticidata,  etc. ;  A.  dtricolus, 
Newst.,  on  Citrus  sp.  from  East  Africa ;  A.  spiniferus,  Quaint.,  on 
orange  from  south  China  and  on  Citrus  sp.  and  rose  from  Java ; 
Aleurohbius  marlatti,  Quaint.,  on  orange  from  Japan,  Citrus  sp.  and 
Morus  sp.  from  Lahore,  Ficus  sp.  from  Ceylon  and  on  an  imdetermined 
plant  from  Java  ;  Aleurothrixus  porteri,  sp.  n.,  from  Chile  and  Brazil 
on  a  variety  of  food-plants,  including  orange ;  A.  floccosus.  Mask., 
from  the  West  Indies,  Florida,  Mexico,  British  Guiana,  Brazil,  Chile, 
etc.,  on  orange,  lime,  grapefruit,  guava,  Plumeria  sp.,  Baccharis 
genisteUoides,  etc. ;  A.  howardi,  Quaint.,  having  the  same  distribution 
and  hosts  as  the  preceding  species ;  Bemisia  giffardi,  Kotin.,  on  Citrus 
sp.  in  Honolulu  and  on  an  undetermined  tree  in  Lahore ;  Dialeurodes 
citri,  Ashm.,  on  Citrus  spp.,  Mdia  azedarach,  Gardenia  jasminoides, 
Cqffea  arabica,  Fiats  nittda,  etc.,  from  India,  Ceylon,  Japan,  China, 
Chile,  Mexico,  Brazil  and  Florida  ;  D.  cUrifolii,  Morg.,  on  Citrus  spp. 
from  North  Carolina,  Mississippi,  Louisiana,  California  and  Florida, 
and  Ficus  nitida  from  New  Orleans ;  Paraleurodes  perseae,  Quaint.,  on 
orange.  Per  sea  americana  and  possibly  Diospyros  spp.,  from  Florida ; 
Trialeurodes  floridensis,  Quaint.,  on  avocado,  orange,  guava  and 
Anona  squamosa  from  Florida ;  T.  vitrineUus,  Ckll.,  on  orange  from 
Mexico  and  oak  from  South  California ;  Tetrcdeurodes  mori.  Quaint., 
on  orange  and  a  variety  of  other  plants  in  the  eastern  United  States ; 
T.  mori  var.  arizonensis,  Ckll.,  on  orange  from  Arizona  and  Mexico. 

DicKERsoN  (E.  L.)  &  Weiss  (H.  B.).  Notes  on  Leptoypha  muiica,  Say 
(Hemip.). — Entom.  News,  Philadelphia,  xxvii,  no.  7,  July  1916, 
pp.  308-310, 1  plate. 

The  Tingid  bug,  Leptoypha  mutica,  Say,  is  recorded  on  Chiorumthus 
virginica,  L.,  at  Hammonton,  New  Jersey,  where  considerable  injury 
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has  been  caused  during  the  past  few  years.  The  insect  feeds  by  sucking 
the  sap  from  the  under-surface  of  the  leaves,  causing  a  whitish  or 
yellowish-brown  discoloration,  or  the  complete  withering  of  the  leaf 
m  severe  cases.  Where  the  host  plant  is  shaded,  feeding  may  also  take 
place  on  the  upper  surface  of  the  leaf.  Adults  and  nymphs  were  found 
between  7th  Jidy  and  1st  September ;  there  may  be  two  generations 
annually  and  hibernation  may  take  place  in  the  adult  stage. 

Gbbbn  (E.  E.).  On  some  Animal  Pests  of  the  Hevea  Rubber  Tree.— 
Reprint  from  Trans.  3rd  International  Congress  Trop.  Agric,, 
London,  1916,  pp.  608-636.    [Received  14th  July  1916.] 

Insect  pests  of  hevea  rubber  [Hevea  brazHier^]  include  : — 

Orthoptera:  Autarches  mUitaris  (spotted  locust)  may  appear  in 
injurious  numbers  in  certain  parts  of  Gevlon  and  cause  the  partial 
defoliation  of  young  rubber  trees.  The  habit  of  the  adults  of  con- 
gregating in  large  numbers  for  the  pun>ose  of  egg-laying  renders  their 
capture  easy.  The  ground  beneath  should  then  be  broken  up  to  a 
depth  of  six  inches  and  covered  with  (^uick-lime.  Tropidacris  cristata 
is  destructive  to  f oUage  in  British  Gmana,  and  Zonocerus  elegans  and 
Z.  variegatiM  attack  the  trees  in  a  similar  way  in  the  Belgian  C!ongo. 
In  the  Straits  Settlements  Brachytrypes  achatinus,  (^mnogryUus 
elegans  and  CyrtacatUhacris  sp.  bite  through  the  stems  and  twigs  of 
seedlings  and  carry  the  shoots  into  their  burrows.  In  Java  Cleandrus 
sp.  may  split  young  stems  for  purposes  of  oviposition. 

Termites  are  not  serious  pests  of  rubber  m  Ceylon,  the  following 
species  having  been  occasionally  met  with : — Termes  homi,  T.  obscuri- 
ceps,  T.  redemanni  and  Eutermes  inanis.  Coptotermes  {T,)  gestroi  is 
important  in  Borneo,  Java  and  Sumatra,  where  it  attacks  the  heart- 
wood  of  living  trees,  which  are  then  liable  to  be  broken  off  by 
wind.  C.  marabiianos  in  Brazil  is  said  to  attack  the  areas  of  wood 
exposed  by  tapping. 

Among  the  Hymenoptera,  small  bees  and  wasps  frequentlv  tunnel 
in  the  ends  of  stumped  plants,  the  cut  ends  of  which  have  diea  back  as 
far  as  the  node  below.  This  condition  can  be  remedied  by  stumping 
the  plant  about  half  an  inch  above  the  node. 

Several  Coleopterous  pests  are  known.  A  Melolonthid,  Lepidiota 
pinguiSy  attacks  the  roots  of  hevea  rubber,  coffee  and  cinnamon  in 
Ceylon  in  the  larval  stage,  injury  being  mainly  confined  to  young 
plants.  The  use  of  nitrate  of  soda  or  vaporite  is  recommended  for 
controlling  this  species.  A  Rutelid,  Cingala  teneUa,  injures  the 
foliage  of  young  plants  to  some  extent.  A  species  of  Xylotrupes  has  a 
similar  habit  in  the  Malay  States,  but  with  more  serious  results.  The 
Longicom,  Batocera  ndmSy  has  recently  become  a  pest  of  hevea  rubber 
in  Ceylon.  Injury  may  take  the  form  of  a  hollowing  out  of  the  tap 
root  or  the  destruction  of  the  bark  and  wood  at,  or  below  the  surface 
of  the  soil.  The  normal  method  of  entry  of  the  larva  is  probably 
through  diseased  areas  in  the  bark.  Metnods  of  control  include  the 
collection  of  adults,  the  removal  of  diseased  parts  and  the  tarring  of 
exposed  surfaces.  Maechotypa  vemmcollis  and  Niphona  sp.  have  been 
recorded  as  feeding  on  the  Dark  of  young  trees.  Species  of  CuBCU- 
MONIDAE  which  are  occasionally  injurious  are,  Astycus  chrysocUorus 
and  Hypomeces  squamosus  in  Malaya ;  Dereodes  curtits  and  Phytoscaphus 
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sp.  in  Java;  and  Ischnotrachdus  humeraiis^  Blosyms  seminUidiM^ 
Isaniris  sp.  and  Piezotrachdus  sp.  in  the  Belgian  Congo.  Shot-hole 
borers  (Bostrtchidae  and  Scolytidae)  associated  with  rubber  include 
Xylopertha  mutUata^  Xyleborus  ambasiiLSy  X.  affinis,  X.  camenmiM, 
X.  cognatus,  X.  confums,  X.  discolor y  X.  interjectuSy  X.  morigeruSy 
X.  obliquicauday  X,  parvuliiSy  X,  perforanSy  X,  semigranosuSy  X.  semio- 
pacuSy  X,  submarginatuSy  Cryphdlus  plumieriaey  C.  congonusy  C.  heveaCy 
C.  tvberculosuSy  PUUypus  solidics,  Eccoptopterus  sexspinosuSy  Phiaeo- 
tribus  puncticoUis  and  Coccotrypes  sp. 

Lepidoptera  feeding  on  the  foliage  are : — ^the  Satumiids,  AUacua 
atlas  and  Antheraea  paphia ;  the  Limacodid,  Thosea  sp. ;  the 
Lymantrid,  Orgyia  postica ;  the  Psychid,  Clania  variegala ;  the 
Noctuid,  Euxoa  {Agrotis)  segetum ;  the  Tineid,  ComocrUis  pieriay  and 
the  Cossid,  Arbda  quadrinotata. 

Pests  among  the  Rhynchota  include  the  Coreid,  Leptocorisa 
acutay  and  the  Capsid,  Galicratides  ramay  in  Ceylon ;  the  Pentatomid, 
Empicoris  variolosus  in  British  Guiana ;  and  the  Coccids,  Aspidiotus 
destructor,  A,  transparenSy  Chrysomphalus  aonidum  {A,  ficus),  C.  (A.) 
personatuSy  Asterolecanium  jmsttdanSy  A.  pusttdans  seycheUarumy 
Pseudococcus  virgatuSy  MytUaspis  rubrovittatuSy  Parlatoria.  proteuSy 
Chionaspis  dUatatay  Saissetia  {Lecanium)  nigra  and  Vinsor^ia  steUifera. 

Theobald  (F.  V.).  Notes  on  New  and  Little  Known  British  Aphides. 
Part  il. — ErUomdlogisty  Londony  xlix,  no.  638,  July  1916, 
pp.  145-149,  2  figs. 

The  following  Aphids  from  south-east  England  are  described : — 
Macrosiphum  hibemaciiiorumy  Fonsc.,  on  a  species  of  Daphne; 
M.  piceaeUay  sp.  n.,  on  Picea  excdsa ;  and  Rhopalosiphum  tiUipaeettay 
sp.  n.,  on  cultivated  tuUps  and  violets. 

Phillips  (E.  F.).  Professor  Gossard*s  Theory  on  Fireblight  Trans- 
mission.— Jl.  Econ,  Entom.y  Concordy  ix,  no.  3,  June  1916, 
pp.  362-363. 

The  theory  that  bees  may  be  concerned  in  the  transmission  of  fire- 
bUght  [see  this  RevieWy  Ser.  A,  iv,  p.  187]  is  criticised  on  the  ground  that 
it  is  not  supported  by  experimental  data.  There  is  no  proof  that  the 
bacteria  enter  the  hive,  and  the  latter  cannot  therefore  be  regarded  as  a 
centre  of  distribution.  Further  evidence  is  needed  as  to  the  relative 
importance  of  flying  insects  and  Aphids  in  spreading  the  disease.  The 
author  suggests  the  desirabiUty  of  attempting  to  isolate  Bacillus 
amyhvorus  from  the  mouth-parts  of  bees  as  they  leave  the  hive. 

Holland  (E.  B.).  Detection  of  Arsenic  in  Bees.— J{.  Econ.  EnUm., 
Concordy  ix,  no.  3,  June  1916,  pp.  364-366. 

The  experiments  described  in  this  paper  were  undertaken  in  con- 
sequence of  the  high  mortaUty  which  haa  occurred  during  recent  years 
in  apiaries  in  Massachusetts.  The  assumption  that  death  was  due  to 
arsenic  poisoning  was  borne  out  to  a  considerable  degree  by  chemical 
examination.  Traces  of  arsenic  were  found  in  12  out  of  23  samples 
submitted  and  also  in  stored  pollen.  Further  investigations  are  being  \ 
carried  out  to  determine  the  amount  of  arsenic  present  in  the  samples. 
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Fink  (D.  E.).  Injury  to  Peanuts  by  the  Twelve-Spotted  Cucumber 
Beetle  (Diahrotica  12-punctatay  OL) — Jl.  Econ,  Entom.y  Concord, 
ix,  no.  3,  June  1916,  pp.  366-368, 1  plate. 

Peanuts  in  Virginia  are  frequently  attacked  by  Diahrotica  12'jmnctata. 
The  larvae  of  this  beetle  bore  into  the  young,  soft  pods  and  com- 
pletely destroy  the  nut  within.  Pods  which  are  approaching  or  have 
reached  maturity  are  seldom  attacked.  Examination  of  two  plots 
showed  that  one  on  which  peanuts  had  been  growing  for  several 
consecutive  years  was  injured  to  the  extent  of  47  per  cent.,  while  the 
other,  on  which  peanuts  had  been  grown  in  rotation  every  three  years 
with  maize  or  potatoes,  was  injured  only  to  the  extent  of  24  per  cent. 
Vigorous  growth  and  crop  rotation  are  important  factors  in  controlling 
this  insect.  So  far  as  is  known,  the  larvae  do  not  attack  cowpeas, 
clover,  potatoes,  cabbage,  spinach,  kale,  turnips,  tobacco  or  egg-plants. 
Cereal  crops  are  not  recommended  for  alternation  with  peanuts. 


EssiG  (E.  0.).  A  Coccid-Feeding  Moth,  Holcocera  iceryaedla,  Riley 
(Blastobasis  iceryaeeUa,  Riley). — Jl.  Econ.  Entom.,  Concord,  ix, 
no.  3,  June  1916,  pp.  369-370,  1  plate. 

Hibernating  larvae  of  Holcocera  iceryaeeUa  were  found  during  the 
winter  of  1914  beneath  the  old  shells  of  Eulecanium  (Lecanium) 
persicae,  F.  (European  peach  scale),  at  Berkeley,  California.  Later 
observations  showed  that  the  larvae  fed  on  old  shells,  eggs  and  young 
of  this  scale,  but  did  not  appear  to  attack  scales  which  were  more  than 
half-grown.  Large  numbers  were  found  on  Laurus  nobilis,  L.  (sweet 
bay)  infested  with  Aspidiotus  cameUiae,  Sign,  (greedy  scale),  but  did 
not  apparently  act  as  a  check  upon  this  insect.  Other  scales  attacked 
by  H.  iceryaeeUa  are : — Saissetia  oleae,  Bern,  (black  scale),  Icerya 
purchasi,  Mask,  (cottony  cushion  scale),  and  Pseudococcus  bakeri, 
Essig  (Baker's  mealy  bug).  The  larvae  spin  protective  webs  over  the 
areas  infested  by  the  scale-insects,  the  larval  and  pupal  stages  being 
passed  through  in  these  situations. 


Cory  (E.N.).  Notes  on  Pegomyia  hyoscyami,  Panz. — Jl.  Econ.  Entom., 
Concord^  ix,  no.  3,  June  1916,  pp.  372-375, 1  fig. 

Pegomyia  hyoscyami,  Panz.,  has  been  reared  from  spinach,  Ckeno- 
podium  aUmm  and  Am^irarUhiLS  retroflexus.  The  eggs  are  deposited 
on  C.  album  in  rows  on  the  under-sujface  of  the  leaves.  In  1915  the 
first  eggs  were  observed  on  15th  May.  The  incubation  period  is  four 
days.  In  1912,  nearly  full-crown  larvae  were  present  in  spinach  leaves 
on  17th  May  and  produced  adults  between  5th  and  19th  June.  In 
1915,  larvae  were  present  xmtil  the  first  week  in  August ;  they  then 
disappeared  and  a  new  generation  was  produced  in  September.  There 
are  at  least  three  broods  annually.  The  pupal  stage  was  found  to  vary 
between  14  and  20  days.  The  entire  life-cycle  occupied  from  30  to  42 
days,  with  an  average  of  32  days.  The  parasite  Optics  foveoMuSf 
Ashm.,  has  been  reared  from  this  fly. 
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Flint  (W.  P.).  An  Egg  Parasite  of  the  Army-worm  {HeUophila 
unipunda). — Jl.  Econ.  Entom.,  Concord,  ix,  no,  3,  June  1916, 
p.  377. 

A  severe  outbreak  of  Cirphis  {Hdiophila)  unipunda  (army-worm) 
occurred  in  southern  and  central  Illinois  during  the  spring  of  1914. 
Adults  of  the  first  generation  were  abxmdant  in  Jxme,  but  hardly  any 
moths  of  the  second  generation  were  seen  during  the  end  of  June  and 
July.  The  same  conditions  were  observed  during  the  following  year. 
Investigation  of  eggs  kept  in  captivity  showed  the  presence  of  a 
Chalcid  parasite,  a  species  of  TdenomuSy  which  was  responsible 
for  the  destruction  of  79  per  cent,  of  the  eggs. 

Weiss  (H.  B.).  Gonepteryx  rJiamni,  Linn.,  and  Castnia  therapon,  KoU., 
in  New  Jersey. — Jl.  Econ.  Entom.,  Concord,  ix,  no.  3,  June  1916, 
p.  378, 

A  female  specimen  of  Gonepteryx  rJiamni,  L.,  was  obtained  from 
Cotoneaster  microphyUa  imported  from  France.  Castnia  iherapon, 
Koll.,  was  foxmd  in  the  rhizomes  of  greenhouse  orchids,  causing  con- 
siderable damage.  The  host  plants  were  obtained  originally  from 
Pemambuco  and  were  probably  infested  at  the  time  of  arrival.  This 
moth  is  a  native  of  Brazil,  where  the  larva  feeds  on  Onddium 
crispum  and  Catasetum  sp. 

McCray  (A.  H.).  Report  of  the  Finding  of  American  Foulbrood  and 
European  Foulbrood  in  the  same  Bee  Comh.—Jl.  Econ.  Entom., 
Concord,  ix,  no.  3,  June  1916,  p.  379. 

The  presence  of  American  and  European  foulbrood  in  the  same 
comb  was  detected  in  a  sample  received  from  Stanislaus  County, 
California.  The  former  was  recognised  by  the  typical  scales  adhering 
to  the  lower  cell  wall,  by  the  spores  of  Bacillus  larvae,  and  by  the 
characteristic  odour,  the  latter  by  the  grey,  yellow  and  brown  colora- 
tion of  the  larvae  and  by  the  presence  of  B.  pluton.  Spores  of  B.  cUvei 
were  also  found. 

Muller(P.).  Schadlingsbeltftmpfung ;  Borlcenltftfer.  [Pest  control; 
bark-beetles.] — Schweiz.  Zeitschr.  Obst-  u.  Weinbau,  Frauenfdd, 
XXV,  no.  13-14, 12th  July  1916,  p.  202. 

To  control  bark-beetles  in  fruit  trees,  the  author  injected  carbon 
bisulphide  into  the  holes,  which  were  then  closed  with  wooden  plugs. 
The  trees  were  then  painted  with  whitewash  containing  10  per  cent,  of 
carboUneum,  and  manured  with  Uquid  manure.  The  result  was 
completely  successful. 

Chambers  (F.).  A  Defence  against  Vleevlls.— Rhodesia  Agric.  Jl., 
Salisbury,  xiii,  no.  3,  June  1916,  pp.  397-398. 

A  native  method  of  protecting  maize  against  weevils  consists  of 
mixing  the  grain  with  finely  powdered  wood  ashes  before  storing  and 
afterwards  coating  the  outside  of  the  sacks  with  fresh  cow  dung. 
A  layer  of  wood  ashes  on  the  outside  of  the  sacks  only  is  very  effective. 
In  an  editorial  note  it  is  stated  that  a  layer  of  building  lune  on  the 
floor  of  the  storing  place  and  between  the  successive  layers  of  bags 
also  gives  satisfactory  results. 
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Johnson  (C.  W.).  Parasites  of  Archips  cerasivorana,  Flteh. — Pysche, 
Boston,  Mass,  xxiii,  no.  3,  June  1916,  p.  81. 

The  following  parasites  were  reared  from  the  Tortricid,  CacoecHa 
(Archips)  cerasivorana,  the  webs  of  which  were  collected  during 
June  1915  : — ^Diptera :  Dichoetoneura  leucoptera,  Johns.,  and  Neopales 
tortrieiSy  Coq.  Hymenoptera :  Bassus  agUis,  Cress.,  and  LabrorycJius 
prisnuUicus,  Nort.  Pimpla  (Itopledis)  conquisitor,  Say,  was  reared 
from  nests  obtained  during  the  previous  year. 

Dean  (W.  S.).  Manufacturing  Tests  of  Cotton  fumigated  with 
Hydrocyanic-Acid  Gas.— 17.5.  Dept.  Agric.,  Washington,  B.C., 
Bull.  no.  366,  24th  April  1916,  12  pp.,  9  tables.  [Received 
21st  July  1916.] 

Tests  with  cotton  which  had  been  fumigated  with  hydrocyanic  acid 
gas  for  the  destruction  of  the  pink  boll  worm  \Gdechia  gossypiella] 
showed  that  this  treatment  does  not  affect  to  any  material  extent  the 
spinning  quaUties,  tensile  strength,  bleaching,  dyeing  or  mercerising 
properties  of  the  cotton. 

Chittenden  (F.  H.).  The  Rose-Chafer:  a  Destructive  Garden  and 
Vineyard  Pest. — U.S.  Dept.  Agric.,  Washington,  D.C,  Farmers' 
Bull.  no.  721,  28th  April  1916,  8  pp.  4  figs.  [Received  21st  July 
1916.] 

Macrodactylv^  subspinosuSy  F.  (rose  chafer)  is  very  injurious  in  the 
eastern  parts  of  the  United  States,  and  occurs  less  conmionly  in  Canada 
and  westward  to  Oklahoma  and  Colorado.  The  food-plants  ate 
extremely  varied,  including  fruit  and  shade  trees,  shrubs,  vegetables 
and  grasses.  The  roots  and  all  aerial  portions  except  the  stems  of  the 
hosts  are  attacked.  Adults  emerge  from  the  groimd  during  June,  and 
after  pairing,  the  female  deposits  singly  from  24  to  36  eggs  a  few  inches 
below  the  surface  of  the  soil.  Feeding  on  flowers,  leaves  and  fruit 
takes  place  throughout  the  adult  stage,  which  lasts  about  three  weeks. 
The  larvae,  which  hatch  in  two  or  three  weeks,  feed  mainly  on  the  roots 
of  grasses  imtil  autumn,  when  they  go  down  more  deeply  into  the  soil 
for  hibernation.  Pupation  occurs  in  April  or  May ;  the  duration  of  this 
stage  is  from  two  to  f oiu:  weeks.  Control  measures  include  hand-picking 
and  the  use  of  arsenicals  against  the  adults,  and  the  destruction 
by  ploughing,  etc.,  of  larvae  and  pupae.  This  operation  should  be 
carried  out  in  the  latitude  of  northern  Ohio  between  25th  May  and  lOth 
June.  Early-flowering  plants,  such  as  spiraea,  magnoUa,  white  roses, 
etc.,  serve  to  attract  the  beetles  from  the  main  crop.  The  arsenical 
reconmiended  is  4  or  5  lb.  lead  arsenate  paste  in  50  U.S.  gals,  water,  or 
Bordeaux  mixture  or  Ume-sulphur. 

The  Mally  Prult  Fly  Remedy. — Union  of  S.  Africa.  Dept.  Agric., 
Pretoria,  Div.  Entom.  Bull.  no.  83.  1915,  8  pp.,  1  plate,  2  figs. 
[Received  19th  July  1916.] 

This  bulletin  describes  the  Mally  fruit  fly  poison  bait  [see  this  Review^ 
Ser.  A,  i,  p.  195 ;  ii,  p.  706]  and  the  method  of  its  appUcation  for  the 
prevention  of  maggots  in  fruit  by  the  destruction  of  the  adult  flies  before 
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oviposition.  The  formula  given  is  : — Sugar,  2 J  lb.  or  25  lb. ;  arsenate 
of  lead  paste,  3  oz.  or  2  lb. ;  water  4  gals,  or  40  gals.  The  lesser 
quantities  are  for  a  paraffin  tin,  the  larger  for  a  barrel  The  arsenate 
should  be  thoroughly  mixed  with  a  small  quantity  of  water  and  then 
stirred  into  the  bulk.  The  sugar  may  be  poured  into  the  full  amoxmt 
of  water  and  stirred  until  mssolved.  Rainwater  should  be  used. 
Made  in  this  way,  the  bait  does  not  attract  bees  to  an  appreciable 
extent,  but  house-flies  and  a  number  of  other  species  are  poisoned  by  it. 
An  ordinary  garden  syringe  is  the  best  means  of  distributing  this  bait. 

GuNN  (D.).  The  Pepper  Tree  CaterpUlar,  Bombycomorpha  pallida,  Dist. 
— Union  of  S,  Africa.  Dept,  Agric,  Pretoria,  Div.  Entom.  Bull, 
no.  5, 1916,  10  pp.,  10  figs.    [Received  19th  July  1916.] 

During  recent  summers,  a  large  number  of  pepper  trees  have  been 
defoUated  in  Pretoria  and  the  neighbourhood  by  the  Lasiocampid, 
bombycomorpha  pallida,  Dist.  Owing  to  the  proximity  of  these  shade- 
trees  to  houses  and  the  wandering  habits  of  the  mature  larvae,  this  insect 
is  often  a  household  nuisance.  A  description  of  the  various  stages  is 
given.  In  Pretoria  the  cocoons  of  the  first  brood  are  found  in  December, 
the  moths  appearing  at  the  end  of  January ;  those  of  the  second  occur 
between  April  and  June,  the  adults  appearing  about  mid-October. 
The  large  green  Mantid,  Sphodromardis  gastrica,  Stal,  was  observed 
to  devour  the  larvae.  Some  of  these  Mantids,  which  had  destroyed  all 
the  larvae  on  the  pepper  trees  xmder  observation,  were  removed  to 
another  infested  tree  two  miles  away  and  within  ten  days  every  larva 
was  destroyed.  The  Pentatomid  bug,  Glypsus  conspicum,  Westw.,  is 
another  important  predaceous  enemy.  The  Tachmid,  Argyrophylax 
bimacuhta,  Hart.,  is  a  parasite  of  this  species,  and  of  several  hundred 
cocoons  examined,  about  30  per  cent,  first  generation  and  40  per  cent, 
second  generation  larvae  were  found  to  be  attacked.  To  control  the 
larvae,  infested  branches  may  be  cut  off  and  the  insects  either  crushed 
or  placed  in  hot  water  or  in  paraffin  and  water.  A  spray  containing 
3  lb.  of  lead  arsenate  to  50  gals,  of  water  will  effectively  kill  the  larvae 
if  appUed  to  the  foUage.  If  powdered  arsenate  of  lead  is  used,  1 J  lb.  to 
50  gals,  water  is  sufficient.  When  a  heavy  infestation  occurs  and  a 
large  number  of  trees  have  to  be  sprayed,  Paris  green  will  be  found 
cheaper ;  the  best  formula  tried  contained  10  oz.  of  Paris  green  in 
50  gals,  of  water,  to  which  1  lb.  of  unslaked  lime  is  added.  Before 
spraying,  the  mixture  should  be  thoroughly  stirred  and  kept  agitated 
at  frequent  intervals  during  operations.  Thousands  of  larvae  have 
been  caught  by  bands  of  cheap  canvas  or  other  material  being  placed 
roimd  the  truiJcs  of  pepper  and  neighbouring  trees.  The  bands  should 
be  at  least  a  foot  in  width  and  should  be  attached  2  or  3  feet  from  the 
ground.  The  larvae  should  be  removed  from  underneath  the  bands 
two  or  three  times  a  week  [see  also  this  Review,  Ser.  A,  i,  p.  12,  and 
ii,  p.  653]. 

GuNN  (D.).  The  Potato  Ladybird  Beetle,  EpUachna  dregei,— Union  of 
S.  Africa,  Dept.  Agric.,  Pretoria,  Div.  Entom.  Bull.  no.  6,  1916, 
7  pp.,  6  figs.    [Received  19th  July  1916.] 

The  potato  is  the  favourite  food-plant  of  EpUachna  dregei,  which 
appears  to  be  increasing  in  importance  as  a  pest.    The  various  stages 
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are  described.    The  complete  life-history  averages  49  days.     The  eggs 
are  deposited  in  clusters  on  the  under-surface  of  leaves  and  under 
field  conditions  were  first  observed  during  the  last  week  of  October. 
The  larvae  feed  upon  the  lower  epidermis  of  the  leaves  only,  whereas 
the  adults  almost  invariably  feed  upon  the  upper.    In  the  insectajy 
the  larvae  nearly  always  pupated  on  the  soil,  but  xmder  natural 
conditions  they  do  so  in  sheltered  spots  on  their  food-plants.     In 
Pretoria  and  in  the  neighbourhood  of  Johannesburg  two  generations 
were  observed  during  the  season.    The  eggs  of  the  first  were  deposited 
on  30th  October  1914  and  the  adults  emerged  on  26th  December. 
Those  of  the  second  generation  were  deposited  on  11th  January  1915 
and  the  adults  emerged  on  28th  February.    E.  dregei  is  distributed  all 
over  the  Union  of  South  Africa  and  also  occurs  in  Rhodesia.     The 
food-plants  include  the  potato,  pmnpkin,  vegetable  marrow,  cucumber, 
turnip,  radish,  melon,  bean,  spinach  and  wild  Solanaceae.    The  injury 
is  caused  by  the  larvae  and  adults  consuming  the  leaf-tissue,  the  chief 
damage  being  undoubtedly  caused  by  the  former.     On  one  farm  nearly 
15  acres  of  potatoes  were  destroyed.    The  beetles  hibernate  during 
the  winter  and  early  spring  imder  the  bark  of  eucalyptus  trees,  stones, 
and  rubbish  near  gardens  and  potato  fields.    It  was  found  easy  to 
control  both  larvae  and  adults  owing  to  their  sluggish  habits  and  their 
tendency  to  remain  on  particular  leaves  until  these  have  been  entirely 
skeletonised.    It  is  essential  that  spraying  should  be  begun  directly 
the  larvae  are  observed  on  potato  foUage,  as  they  are  markedly 
gregarious  for  the  first  two  weeks.    A  spray  containing  3  lb.  of  lead 
arsenate  paste  to  50  gals,  water  is  efficient,  but  care  must  be  taken 
to  spray  both  the  upper  and  lower  surfaces  of  the  leaves.     For 
large  areas,  where  economy  is  a  consideration,  an  excellent  substitute 
consists  of  1  lb.  Paris  green  to  100  gals,  water,  to  which  2  lb.  unslaked 
Ume  is  added. 

GuNN  (D.).  The  Plum  Slug  Caterpillar,  Parasa  laiistriga. — Vnuyn 
S,  Africa,  Dept.  Agric,  Pretoria,  Div.  Entom.  Bull.  no.  7,  1916, 
7  pp.,  4  figs.    [Received  19th  July  1916.] 

The  dark  brown,  oval  cocoons  of  the  Limacodid,  Parasa  latistrigc^ 
(plum  slug  caterpillar)  are  common  on  the  leafless  deciduous  fruit  and 
oak  trees  of  Pretoria,  being  foimd  on  apple,  peach,  plum,  nectarine, 
apricot,  oak  and  sycamore.  The  chief  injury  is  done  to  plum  and  oak 
trees.  This  species  may  have  an  even  wider  range  of  food-plants,  espe- 
cially as  it  occurs  in  other  parts  of  South  Africa.  The  various  stages 
are  described.  The  life-cycle  of  the  first  generation  of  P.  laiistriga 
averages  93  days,  the  second  occuppng  about  nine  months.  The 
larva  is  compared  in  detail  with  that  of  P.  Johannes,  which  closely 
resembles  it  and  is  also  a  pest  of  oak  trees.  During  November  and 
December  several  parasites  emerged  from  cocoons  in  the  insectary, 
but  as  only  3  per  cent,  were  parasitised,  this  natural  control  is  not 
important.  A  spray  containing  3  lb.  of  lead  arsenate  paste  to  50  gals, 
of  water  readily  destroys  the  larvae,  provided  care  is  taten  to  spray  the 
under  side  of  the  leaves  thoroughly,  and  should  be  employed  before  the 
larvae  have  abandoned  their  gregarious  habits.  Paris  green  in  the 
proportion  of  1  lb.  to  80  gals,  of  water,  to  which  1  lb.  of  unslaked  lime 
is  added,  is  an  excellent  substitute  for  arsenate  of  lead  paste  where 
economy  is  necessary. 
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GuNN  (D.).  I.  Some  Destructive  Fruit  and  Flower  Beetles.  II.  A  New 
Insect  Pest  of  the  Peach. — Union  of  S.  Africa.  Dept,  Agric., 
Pretoria,  Div.  Entom.  Bull.  no.  8,  1916,  8  pp.  2  figs.  [Received 
19th  July  1916.] 

Section  I.  of  this  Bulletin  deals  with  the  Cetoniids,  that  injure 
cultivated  flowers  and  fruit  in  many  parts  of  South  Africa  during  the 
summer.  Peaches  suffer  most  from  their  attack,  from  20  to  50  per 
cent,  of  the  peach  crop  near  Pretoria  being  damaged.  The  beetles 
first  appear  on  early  varieties  of  peaches  towards  the  end  of  November, 
and  are  present  in  large  numbers  until  the  middle  of  February,  when 
their  numbers  gradually  begin  to  decrease.  Other  food-plants 
include  pears,  plums,  nectarines,  apricots,  figs,  grape-vine  foUage, 
orange-blossoms  and  Acacia  horrida  (wild  thorn).  The  different  species 
of  Acacia  are  apparently  the  native  food-plants.  The  following  species 
were  abundant  in  Pretoria  during  the  summer  of  1913-14  : — Rhabdotis 
atdica,  Pachnoda  impressa,  P.  dncta,  P.  cannelita,  Heterarrhina 
flavomaculata,  Plaesiorrhina  recurva  var,  plana,  Oxythyrea  margarita 
and  0.  dyscTUerica.  As  many  as  fifteen  beetles  of  different  species  were 
frequently  seen  feeding  on  a  single  peach,  and  over  five  hundred  were 
coimted  on  one  peach  tree.  The  life-history  of  these  beetles  is  believed 
to  be  similar  to  that  of  the  cockchafers  or  May-beetles,  and  from 
one  to  two  years  may  be  spent  in  the  soil  in  the  larval  and  pupal  stages 
before  the  adults  emerge  in  the  early  part  of  the  summer.  Only  a  few 
beetles  were  caught  in  the  course  of  tests  with  odorous  oils,  such  as 
parafl&n,  eucaljrptus  and  oil  of  citronella.  From  an  experiment  made 
with  the  object  of  discovering  whether  the  beetles  hibernate  in  the 
winter,  it  seems  probable  that  the  females  deposit  their  eggs  at  the  end 
of  the  season  and  then  die.  As  the  beetles  invariably  attack  ripe  or 
nearly  ripe  fruit,  an  arsenical  spray,  if  used  sufficiently  strong  to  destroy 
them,  would  be  dangerous.  Collection  is  a  practical  remedy,  but  as 
the  beetles  are  easily  disturbed,  precautionary  measures  have  to  be 
adopted,  as  their  flight  is  very  swift.  A  butterfly  net  made  of  stout 
wire  and  cheesecloth,  of  18  inches  in  diameter,  mounted  on  a  5-foot 
pole,  was  foimd  to  be  the  best  for  this  purpose.  This  is  placed  xmder 
the  branches  and  the  beetles,  when  disturbed,  drop  into  it.  As  many 
as  150  were  caught  at  one  time  in  this  manner.  Cloths  placed  under 
the  tree  and  butterfly  nets  of  larger  diameter  (three  feet)  did  not  give 
such  good  results.  The  captured  beetles  should  be  killed  by  dropping 
them  into  a  tin  containing  1  part  of  paraffin  to  8  of  water.  By  adopting 
this  method  in  the  simimer  months  from  mid-November  to  mid- 
February,  all  injury  to  fruit  can  be  prevented. 

Section  II.  deals  briefly  with  the  Longicom,  Philagathes  hetuSy  a 
new  insect  enemy  of  the  peach,  which  it  damages  in  conjimction 
with  the  Cetoniids.  It  was  first  seen  in  mid-December  and  continued 
to  injure  early  varieties  imtil  mid- January.  Only  ripening  or  ripened 
fruits  suffer.  This  pest  is  likely  to  escape  notice,  as  it  has  the  habit  of 
burrowing  into  the  fruit  until  only  the  end  of  the  abdomen  is  visible. 
It  is  sluggish  when  feeding  and  not  so  easily  disturbed  as  the  Cetoniid 
beetles.  It  has  also  been  recorded  from  Buluwayo,  Rhodesia.  As 
nothing  is  known  of  its  Ufe-history,  no  remedy  can  be  suggested 
against  the  early  stages.  The  adults  can  be  easily  caught  and 
destroyed  in  the  same  manner  as  the  Cetoniid  beetles. 
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GuNN  (D.).  The  Cueumber  and  Vegetable  Harrow  Fly,  Dacus  verte- 
bratiu. — Union  of  S.  Africa.  Dept.  Agric.  Pretoria,  Div.  Entom. 
Bull.  no.  9, 1916,  6  pp.    [Received  19th  July  1916.] 

The  Trypetid  fly,  Dacus  vertebrattis,  has  been  an  important  pest  for 
many  years  in  most  parts  of  the  Union  of  South  Africa  where  cucumbers, 
vegetable  marrows,  pumpkins  or  water-melons  are  grown,  and  in  many 
gardens  the  cultivation  of  these  plants  has  had  to  be  abandoned  owing 
to  its  presence.    The  eggs  are  deposited  in  the  rind  of  Cucurbitaceous 
fruits  at  a  depth  of  about  2  mm.,  chiefly  on  the  lower  side  of  the  fruit. 
The  number  of  generations  was  not  ascertained,  but  egg-lapng  was 
found  to  be  continuous  throughout  the  simmier.    The  period  of 
incubation  varies,  occupying  from  2  to  4  days  in  the  insectary.     The 
larva  possesses  two  large  and  conspicuous  chitinous  hooks,  by  means 
of  which  it  burrows  in  the  fruit.    The  larval  period  varies  from  15  to  18 
days ;   pupation  takes  place  in  the  soil  at  a  depth  of  from  a  quarter 
of  an  inch  to  two  inches.    The  chief  injury  appears  to  be  done  early 
in  November  before  the  heavy  rains  begin,  as  the  flies  are  extremely 
active  during  dry,  simny  weather.    Cold,  wet  weather  has  a  detrimental 
effect  upon  them  and  retards  oviposition.    The  adult  stage  lasts  from 
1  to  9  months,  according  to  experiments  made  in  the  insectary.    No 
parasites  emerged  from  puparia  in  the  insectary.    Remedial  measures 
must   be   applied   before   melons,   cucumbers,   etc.,    are   attacked. 
Oviposition  usually  begins  when  the  fruit  is  about  a  quarter  grown, 
but  in  order  to  ensure  success,  baiting  should  be  undertaken  imme- 
diately after  its  formation.    In  the  experiments,  fully  95  per  cent,  of 
the  crop  was  saved  from  destruction  on  rows  treated  before  the 
deposition  of  eggs,  whereas  all  the  fruit  on  the  untreated  rows  was 
destroyed.    Z>.  vertebratus  is  extremely  fond  of  sweet  material  and  a 
sweetened  poison-bait  was  placed  upon  the  foUage  and  fruit  of  cucur- 
bits.   The  following  formulae  were  used  : — (1)  Arsenate  of  lead  paste, 
3  oz. ;   imrefined  treacle  or  molasses,   2  lb. ;   water,   4    gals. ;    (2) 
Arsenate  of  lead  paste,  3  oz. ;   imrefined  treacle  or  molasses,  2  lb. ; 
glycerine,  3  oz. ;   water,  4  gals. ;    (3)  Arsenate  of  lead  paste,  3  oz. ; 
coarse  sugar,  2J  lb. ;   water,  4  gak.    The  rainfall  during  November, 
December  and  January  being  exceptionally  heavy,  a  great  deal  of 
inconvenience  was  caused  by  the  necessity  for  frequent  renewal  of  the 
bait.    Experiments  repeatedly  demonstrated  the  fact  that  a  sUght 
shower  of  rain  (from  0*06  to  0*13  inch)  completely  washed  away  no.  3 
mixture,  whereas  nos.  1  and  2  proved  more  adhesive.    If  nos.  1  and  2 
mixtures  are  used  during  dry  weather,  they  would  have  to  be  renewed 
every  twelve  or  fourteen  days,  and  during  wet  weather,  after  about  a 
fifth  of  an  inch  of  rain  has  fallen.    An  ordinary  garden  syringe  may  be 
used  for  applying  the  bait.    When  fruits  become  infested,  they  should 
be  removed  and  buried  in  the  soil  at  least  two  feet  deep. 


Theobald  (F.  Y.).  Aphidldae  found  on  the  Apple  in  Britain  and  the 
Description  of  a  New  Species  from  Africa.— Cana(2ian  EnlomologisU 
London,  Ont,,  xlviii,  nos.  5-8.  May-June-July- August  1916, 
pp.  169-177,  202-214,  233-242,  261-263,  6  figs. 

This  paper  gives  a  detailed  account  of  eight  species  of  AphidB 
infesting  the  apple  in  Britain  with  a  key  to  them.    The  food-plants, 
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habitat  and  synonymy  are  discussed  under  each  species.  Eriosoma 
lanigerum  (woolly  aphis)  is  not  dealt  with.  The  chief  object  of  the  paper 
is  to  show  that  the  most  harmful  of  all  apple  aphids  in  Great  Britain 
is  Koch's  Aphis  pyri,  renamed  by  Schouteden  Aphis  hochi,  and  not,  as 
has  been  stated,  Aphis  sorbi,  Kalt,,  which  was  described  from  specimens 
found  on  Sorbus  aucuparia  and  is  a  totally  distinct  species.  The  so- 
called  brown,  blue  and  rosy  aphis  or  leaf-curling  aphis  of  the  apple 
in  England  should  therefore  be  known  as  A,  kochi. 

Aphis  pomiy  De  6.,  ranges  throughout  Britain  and  Europe  generally, 
America,  South  Africa  and  Tasmania.  It  often  occurs  in  considerable 
numbers  in  Britain,  but  never  in  such  vast  numbers  as  A.  kochi,  nor  is 
it  so  injurious.  It  mainly  lives  on  the  top  shoots  and  beneath  the 
leaves.  The  whole  life-cycle  seems  to  be  pa^ed  on  the  apple  and  pear, 
unlike  A.  kochi  and  A.  avenae.  It  can  easily  be  dealt  with  by  sprajdng 
whereas  A.  kochi  cannot. 

Aphis  kochi  8ch.,  the  brown,  blue,  rosy  or  leaf-curling  aphis  of 
apple,  occurs  all  over  Britain  and  in  most  parts  of  Europe,  North 
Ainerica,  Africa  and  apparently  in  Austraha.  All  varieties  of  apples 
and  pears  serve  as  food-plants,  mostlv  the  former  in  Britain ;  the 
medlar  is  also  attacked.  Walker  records  it  from  CrcUaegus  oayacanthay 
Sorbus  aucuparia  and  Sorbus  domesticus,  and  Passerini  on  Sorbus 
torminalis,  but  these  records  are  thought  all  to  refer  to  the  true  Aphis 
sorbi.  In  Britain  this  species  hatches  in  the  latter  half  of  April.  It  at 
first  lives  on  the  tops  of  the  bursting  buds  and  then  enters  them ;  as 
the  buds  open,  it  continues  to  live  on  the  young  leaves,  and  as  these 
individuals  mature,  the  leaf  may  curl  up  and  partly  enclose  them. 
They  soon  produce  Uving  young,  often  with  great  rapidity,  and  the 
presence  of  these,  as  they  grow,  further  accentuates  the  curling  of 
the  leaves.  This  aphis  also  feeds  on  the  shoots,  giving  rise  to  contorted 
and  stunted  growth.  The  first  winged  forms  found  by  the  author 
occurred  on  13th  June  1899,  and  they  were  found  onwards  until 
29th  July,  in  1914.  Although  they  become  winged  in  masses,  a  few 
winged  individuals  always  occur  some  time  before  the  main  swarm, 
and  others  later.  The  winged  females  are  very  sluggish,  and,  like 
those  of  A.  rumicis,  collect  together  in  masses,  usually  choosing  the 
underside  of  a  fairly  large  branch  of  the  tree  near  its  junction  with 
the  trunk.  Many  of  these  groups  were  noticed  in  1915  to  die  off  and 
remain  attached  to  the  branches.  This  winged  summer  generation 
migrates  in  July,  its  destination  being  imknown.  In  the  beginning  of 
September  a  few  return  migrants  may  appear,  but  the  majority  do  not 
do  so  xmtil  October.  These  produce  the  sexual  generation  of  apterous 
oviparous  females  and  alate  males.  The  sexuparae  may  occur  on 
into  mid-November,  and  oviparous  females  have  oeen  found  as  late  as 
the  first  week  in  December.  The  females  and  males  occur  under  the 
leaves,  and  when  fertilised,  the  females  crawl  to  the  shoots  and  lay 
their  eggs  either  singly  or  in  small  groups,  never  in  dense  masses  as  is 
done  by  A,  pomi.  During  the  past  six  years  efforts  to  trace  A.  kochi 
to  other  plants  have  been  in  vain.  No  Aphid  varies  so  much  in  colour 
in  the  apterous  stage.  In  one  district  they  may  all  be  slaty-grey,  in 
another  all  bluish  black,  in  others  most  are  plum  colour  or  brown,  but 
all  have  a  small  sprinkling  of  pale  reddish  or  pink  forms  with  them ; 
occasionally  colonies  occur  entirely  of  this  colour.  Towards  the  end 
of  June  a  few  CoccineUids,  many  Syrphids  and  a  few  Chrysopid  larvae 
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BUT  be  faond  fecdiiig  od  this  i^iliid.  By  the  fiist  week  in  July  they 
become  mboikdaiit,  Msd  by  the  second  these  natural  enemies  control  the 
pest,  but  br  this  time  all  the  damage  has  been  done.  Veiy  few 
indiriduais  seeoi  to  be  attacked  by  Chakid  parasites,  though  the  author 
has  faced  one  species  on  two  occasions.  The  chief  enemies  are  the 
Coccineliids,  Adalia  biptmdata  and  CoectneOa  gepdem-jmndata.  The 
chief  Srridiid  enemies  are  5yrpfti»  ribesii  ^xtiLasifjqJuhicus  {Caiabtnnba) 
pyrostri,  though  several  other  larvae  have  been  f onnd  feeding  on  them, 
including  thoee  of  Sffrpk^s  gro$sulariae.  Spraying  has  little  or  no 
efiect  on  A,  kocki  wh^  once  the  leaves  are  ciuled.  Nicotine  soft-soap 
wash  is  the  only  one  that  yields  any  appreciable  result,  but  it  is  not 
nearly  effective  enough  to  clean  the  trees,  as  so  many  individuals 
escape  owing  to  the  dense  leaf  curling.  Early  spraying  with  nicotine 
and  soap  has,  however,  checked  the  damage  in  many  cases.  The 
best  results  seem  to  be  obtained  with  late  lime  spraying,  just  before 
the  blossoms  open.  In  small  {dantations  and  gardens,  stripping  the 
curled  leaves  on  bush  trees  has  had  excellent  results^  as  also  has 
autumnal  spraying  to  kill  the  sexual  forms. 

Aphis  craiof^y  Kak.  (nee  Buckton),  occurs  in  Britain  on  Ptfrus 
ffkciinSy  P.  communiSj  Crataegus  oayacantha,  etc.  Schouteden  treats 
this  species  as  a  synonym  of  A,  pyriy  Fonsc,  but  this  appears  to  be 
incorrect. 

Apkis  (M}pMs)  nigra  is  a  new  name  proposed  for  A.  axyacanihae, 
Koch  (nee  Schrank)  and  Jf.  oxyacanthaej  Schouteden.  This  species 
has  been  found  in  Bdtain  on  a|^e  and  hawthorn. 

Apkis  rumicis^  L.,  is  abundant  in  Britain  on  many  plants,  especially 
Rnmex  spp.  (docks),  Fabia  spp.  (beans),  Papaver  spp.  (popj^es)  and 
Ewwiffhiis  spp. 

Sifkocoryne  avtnae,  F.,  is  found  in  Europe  generally,  America  and 
perhaps  Africa. 

PhorvdoH  hum*iliy  Schrank  (hop  and  prune  aphis)  was  foimd  once 
on  apple.  It  was  not  only  Uving  on  the  apjde  foliage,  but  was  repro- 
ducing and  developed  large  colonies  at  Wye  in  August  and  September 
1911,  which  gave  rise  to  an  alate  brood  that  migrated  during  the 
latter  month. 

A  new  species  is  described  from  Africa,  viz. : — Aphis  pcmaneOa, 
foimd  at  Nairobi,  British  East  Africa,  on  the  apple.  Four  other 
Aphids  recorded  on  apple  in  America  are : — Mgztis  persicae,  Sulzer, 
Aphis  breviSy  Sand.,  A,  bakeriy  Cow.,  and  A,  medicaginisy  Koch. 


(J.  N.).  Wireworm  Control— Mthly.  BuU.Cal,  State  Cammiss. 
Hortic,  Sacramento,  v,  no.  6,  June  1916,  pp.  225-235,  3  figs. 

Wireworm  injury  to  beet  and  bean  crops  in  the  Oxnard  district  of 
Califomia  is  chiefly  due  to  Limonius  cdlifomicuSy  In  consequence  of 
later  planting,  beans  are  usually  more  seriously  damaged  and  are 
stunted  in  growth,  with  a  corresponding  decrease  in  yield.  The  extent 
of  injury  varies  very  considerably  in  different  years;  it  may  be 
restricted  to  a  definite  area  for  several  successive  years,  may  move 
from  one  side  of  a  field  to  another,  or  may  be  of  slight  or  marked 
intensity  in  alternate  years.  In  the  last  instance,  a  species  of  wire- 
worm  with  a  shorter  life-cycle  may  be  present.    The  date  at  which 
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activity  is  resumed  in  spring  is  dependent  on  soil  temperature  and  to 
some  extent  on  humidity.  The  larvae  are  sensitive  to  heat,  being 
killed  in  from  5  to  10  minutes  by  exposure  to  simshine  or  by  contact 
with  warm  water. 

Various  control  measures  against  larval,  pupal,  and  adult  stages 
were  tested  during  1914  and  1915.  The  use  of  poisoned  baits  against 
the  larvae  gave  entirely  negative  results.  Sodium  cyanide  at  the  rate 
of  from  J  oz.  to  5  ozs.  to  10  cubic  feet  killed  from  92  to  99  per  cent,  of 
the  larvae.  It  was  found  necessary  to  place  the  cyanide  at  a  depth  of 
8  inches  and  at  a  distance  of  4  inches  from  the  plant,  and  to  roll  the 
surface  of  the  soil  after  treatment.  From  three  to  seven  days  were 
required  to  effect  the  destruction  of  wireworms.  Field  experiments 
conducted  late  in  the  season  on  light  sandy  soil  showed  that  from  35 
to  80  per  cent,  of  the  larvae  were  destroyed.  The  germination  of  bean 
seeds  was  not  affected  if  sowing  took  place  two  weeks  after  treatment. 
The  best  trap  for  the  larvae  was  potatoes  of  good  quaUty ;  pieces 
were  placed  in  rows  5  feet  apart  and  from  6  to  10  feet  apart  in  the  row, 
and  renewed  about  five  times  during  the  season.  About  4,000  wire- 
worms  were  captured  from  one  acre  by  this  method.  The  use  of  potato 
is  preferable  to  that  of  sodium  cyanide  owing  to  its  cheapness.  Autumn 
ploughing  against  the  pupae,  when  carried  out  early,  would  probably 
be  of  value,  but  has  practically  no  effect  after  the  beginning  of 
November. 

The  period  of  secondary  hibernation  which  the  adults  undergo  in 
early  spring  was  also  made  the  subject  of  experiment.  Small  piles  of 
bean  straw  placed  150  feet  apart  on  8th  March,  when  examined  a  week 
later,  showed  from  23  to  80  beetles.  One  pile  allowed  to  remain  for  a 
total  of  17  days,  contained  165  adults.  Very  few  were  present  in  wet 
straw,  thus  indicating  the  necessity  for  turning  over  the  latter  in  rainy 
weather.  A  combination  of  the  straw  and  potato-trap  methods  is 
recommended  as  worthy  of  trial. 

Maskew  (F.).  Quarantine  Division ;  Report  tor  the  Month  of  April 
1916. — Mthly.  BuU.  Cat  State  Commiss.  Hortic.^  Sacramento^  v, 
no.  6,  June  1916,  pp.  236-237. 

The  following  pests  were  intercepted  during  the  month  of  April : — 
From  China :  weevil  larvae  in  sweet  potatoes.  From  Florida : 
Eudiagogus  jmlcher  in  celery ;  Phomopsis  cUri  and  Lepidosaphes  sp. 
on  grapefruit.  From  Hawaii :  weevil  larvae  in  seed  pods ;  Diaspis 
bromdiae  and  Pseudococcus  hromdiae  on  pineapple ;  Coccus  longiUics 
and  Aphis  sp.  on  betel  leaves  ;  Hotoardia  biclaviSy  Lepidosaphes  beckii 
and  Pseudaonidia  trUobitiformis  on  Hibiscus  cuttings  ;  Trypetid  larvae 
in  string  beans,  cucumbers  and  squash.  From  Japan:  Phomopsis 
cUri  and  a  Coccid  on  Japanese  oranges;  Diaporthe  parasitica  on 
chestnut ;  Pseudaonidia  duplex  on  cameUias ;  an  egg-cluster  of 
Lymantria  (Porthetria)  dispar  on  wistaria.  From  Missouri :  Coccus 
hesperidum,  CerojUastes  sp.,  Pseudococcus  sp.,  and  Pseudischnaspis 
bowreyi  on  Agave  sp.  From  Tahiti :  MorganeUa  maskeUi  and  Lepido- 
saphes beckii  on  oranges ;  weevil  larvae  in  sweet  potatoes  and  Lepidop- 
terous  larvae  in  seeds.  From  Arizona :  Lepidopterous  larvae  and 
Chloridea  obsoleta  on  tomatoes.  From  Central  America :  Aspidiotus 
cyanophyUi   and   Pseudococcus   sp.    on   banana.    From   Louisiana : 
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Lepidosaphes  beckii  and  Phomopsis  citri  on  grapefmit.  From  Manila  : 
Pseuiocoocus  sp.  and  Diaspis  baisduvalii  on  orchids.  From  Mexico : 
Chloridea  obsdeta  on  tomatoes  and  Fiorinia  fioriniae  on  coconntB. 
From  New  Jersey :  Lepidosaphes  idmi  on  cottonwood  cuttings ; 
Diaspis  baisduvaliiy  Aspidiotus  cyanophyUi^  Ptdvinaria  sp..  Coccus 
longtdus  and  ChrysomjJudus  dictyospermi  on  orchids.  From  Penn- 
sylvania :  Cerataphis  laianiae  on  Cocos  weddeUiana ;  Coccus  hesperi- 
dum  on  Anthurium  scherzerianum ;  Pseudococcus  adonidum  {Umgisjnnus) 
on  dracaena  pahn,  and  an  unidentified  Coccid  on  Anthurium  sp. 


Ehbhorn  (E.  M.).  Report  of  the  IMvisIon  of  Entomology. — Hawaiian 
Forester  and  AgricuUuristy  Horujltdu,  xiii,  no.  5,  May  1916, 
pp.  148-161.    [Received  22nd  July  1916.] 

Insect  pests  intercepted*  during  February  1916  included : — From 
Panama :  Aspidiotus  cyanophyUi  on  orchids  and  Aulacaspis  {Diaspis) 
pentagona  on  Hibiscus  cuttings.  From  Italy:  BnuJius  pisorum  in 
beans. 

The  following  parasites  of  fruit-flies  were  bred  and  Uberated : — 
Tetrastichus  giffardiy  Diachasma  fuUauHiyi,  D.  tryoni.  Parasites  of 
horn,  house,  and  stable  flies  liberated  were  OaUsus  sHvestrii,  Dirhinus 
giffardi,  African  and  PhiUppine  Spalangia  and  African  horn-fly  parasite. 
Paraleptomastix  abnormis,  a  parasite  of  the  mealy  bug  obtained  from 
California  was  reared  and  Uberated  in  infested  citrus  plantations. 


Jabvis  (E.).    Destmctioa  of  Sogar-Cane  Pests. — Queensland  Agric.  Jl^, 
Brisbane^  v,  no.  6,  June  1916,  pp.  330-331. 

A  new  Lepidopterous  pest  of  sugar-cane  found  at  Grordonvale  has 
been  identified  as  MocisfrugaLis,  F.  This  species,  which  is  common  in 
Australia,  feeds  in  the  larval  stage  on  the  leaves  of  young  and  old  canes. 
Pupation  takes  place  within  a  rolled  leai  At  Gordonvale  the  larvae 
were  most  abundant  in  plantations  in  which  weeds  were  present. 
Adults  were  reared  from  90  per  cent,  of  the  pupae  collected ;  the 
remainder  were  parasitised  by  a  Tachinid  fly.  'Die  numbers  of  the 
ant,  Phetdole  megacephala,  a  beneficial  insect  in  cane-fields,  were  very 
much  reduced  owing  to  the  dry  weather. 


Fboggatt  (W.  W.).  a  Deserlptive  Catalogue  of  the  Scale  Inseets 
(«<Coccldae")  of  AmttaM.—Agric.  Oaz.  N.S.W.y  Sydney,  xxvii, 
no.  6,  June  1916,  pp.  425-430,  2  plates. 

The  following  species  are  described : — Eriococcus  agonis,  Fuller,  on 
Agonis  flexuosa  (native  peppermint) ;  E.  apiomorphaey  Puller,  from 
galls  of  Apiomorpha  maliformis  on  eucalyptus ;  E.  anguUUuSy  sp.  n., 
on  Araucana  excdsa ;  E,  arau^cariae,  Mask.,  on  A.  excdsa ;  E,  bur- 
sariae,  sp.  n.,  on  Bursaria  spinosa  (blackthorn) ;  E.  buxi,  Fonsc.,  on 
Trachymone  biUardieri ;  E,  confusus,  Mask.,  on  Eucalyptus  viminalis\ 
E.  coriaoeusy  Mask.,  on  Eucalyj^us  globulus  and  other  species ;  and 
E.  croftiy  sp.  n.,  on  Eucalyptus  piperita. 
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Bag-Shelter  Moths  attaekiog  Wattles.— il^.  Oaz.  N^.W.,  Sydney, 
xxvii,  no.  6,  June  1916,  p.  440. 

The  Notodontid,  Teara  contrarian  has  recently  caused  serious  damage 
to  wattles  in  the  Scone  district  of  New  South  Wales.  This  insect 
occurs  throughout  the  central  and  western  portions  of  Australia, 
attacking  various  species  of  wattjes.  Control  measures  include  tiie 
destruction  of  the  nests,  spra3rin^  with  lead  arsenate  at  the  rate  of 
2  lb.  to  50  gals,  water,  and  breakmg  up  the  soil  below  affected  plants 
to  expose  the  pupae. 

Habrison  (J.  B.),  Bakoboft  (G.  E.)  &  Bodkin  (G.  E.).  The  Cultiva- 
tion of  limes.  iii< — Jl,  Bd,  Agric.  British  Guiana,  Georgetown,  ix, 
no.  3,  May  1916,  pp.  122-129.    [Received  25th  July  1916.] 

The  most  important  insect  pests  of  limes  in  British  Guiana  are  scale- 
insects,  including  Lepidosapkes  beckii,  Newm.  (MytHaspis  dtricola. 
Pack.),  and  Chionaspis  dtri,  Comst.  These  are  best  controlled  by 
spraying  with  resin  wash,  prepared  according  to  the  formula,  81b. 
resin,  6  lb.  washing  soda,  4  gals,  water ;  the  stock  solution  is  cUluted 
four  or  six  times  before  use.  Pseudococcus  dtri,  Risso,  on  leaves  and 
fruit,  can  be  destroyed  by  spraying  with  kerosene  emulsion,  prepared 
by  diluting  to  six  times  its  volume  a  stock  solution  consisting  of  2  gals, 
kerosene,  { lb.  soap  and  1  gal.  water.  The  ant,  Atta  cepJudotes,  L.,  may 
be  troublesome  in  newly-planted  areas.  The  nests  may  be  destroyed 
by  "  puddling,"  if  the  soil  is  not  too  sandy,  by  fumigation  with  carbon 
bisulphide  or  sulphur  fumes,  or  by  the  construction  of  a  trench  filled 
with  water  round  the  nest.  The  caterpillars  of  PapUio  anchisiades, 
Esp.,  may  attack  the  foliage.  They  feed  only  at  night,  and  during  the 
day  congregate  near  the  base  of  the  tree,  thus  rendering  their  collection 
an  easy  matter. 

BoEiLL  y  PicHOT  (J.  M.).  Notieias  anatdmieo  bioldgieas  del  OUgo- 
merus  bnmneus,  Oliv.,  y  de  so  parisito  el  Pediculoides  ventricosus, 
Newp.  [Anatomical  and  biolo^cal  notes  on  OUgcmerus  brunneus, 
Oliv.,  and  its  parasite  Pediculoides  ventricosus,  'Sewp.'y-Memorias 
R,  Acad.  Cienc.  y  Artes,  Barcelona,  zii,  no.  12,  March  1916, 
pp.  201-218,  2  plates. 

Living  trees  are  not  attacked  by  the  Anobiid,  Oligamerus 
brunneus,  01.,  which  has  been  found  infesting  the  wood  of  beech,  oak, 
walnut  and  other  fruit  trees  and  also  infests  furniture.  Attacked 
timber  shows  holes  of  2-3  mm.  in  diameter  through  which  frass  and 
excreta  are  ejected  and  the  adult  insect  escapes.  The  galleries  measure 
from  0'2  to  5'0  mm.  in  diameter  and  contain  chambers  at  intervals. 
Pupation  takes  place  within  these  and  the  adults  are  also  often  found 
in  them.  It  is  difficult  to  indicate  the  length  of  the  larval  period. 
The  adults  appear  from  early  April  to  late  September.  The  pupal 
stage  lasts  from  eight  to  nine  days.  In  an  unsuccessful  search  for  the 
eggs  of  this  Anobiid  a  number  of  female  specimens  of  Pediculoides 
ventricosus,  Newp.,  were  discovered.  This  Acarid  was  repeatedly 
found  in  fine  frass  from  furniture,  but  never  in  frass  in  timber  out  of 
doors.  Experimentally,  however,  when  P.  ventricosus  was  placed  in 
bores  in  outdoor  timber  the  beetle  larvae  were  soon  attacked  and  killed 
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by  the  female  Acarids.  It^was  further  ascertained  that  larvae  of 
various  insects  were  also  attacked,  if  soft-skinned.  0.  brunneus  has 
one  generation  a  year,  while  from  June  to  October  alone  P.  ventri4X}Sfis 
was  observed  to  produce  six,  so  that  the  destruction  of  the  forzner 
would  be  assured  were  it  not  able  to  found  colonies  at  a  distance  from 
its  enemy,  which  does  not  possess  the  same  migratory  powers.  A 
description  of  both  species  is  given. 

Cabbasquilla  H  (T.).  Bntermedades  y  Bnemlgos  del  Caeao.  [Diseases 
and  Pests  of  Ca,C30.]—Rev.  Agricda,  Bogoid,  ii,  nos.  1-2,  Januaiy- 
Febrero  1916,  pp.  6-24,  90-103.    [Received  7th  July  1916.] 

This  paper  deals  in  a  popular  form  with  the  local  diseases  and  pests 
of  cacao,  no  scientific  names  being  given. 

LoTftioNTB  (G.).  ConslgU  pratlel  sol  meid  per  eombattere  la 
famaggtne  degli  ollvi  e  di  altri  alberL  [Practical  advice  on  the 
means  for  combating  sooty  fungus  of  the  olive  and  other  trees.] 
— Cattedra  Ambulante  d^AgricuUura,  Rome,  1916, 11  pp. 

On  the  ohve  the  presence  of  the  sooty  fungus  is  closely  related  to 
that  of  Coccids,  such  as  Saissetia  {Lecanium)  oleae,  PhUippia  oleae,  etc., 
while  Coccus  hesperidum  and  Icerya  purchasi  are  found  with  it  on 
citrus  and  other  plants.  The  Lotrionte  formula  for  a  combined 
insecticide  and  fungicide  is :  Soft  soap,  4-6  lb. ;  finest  powdered 
sulphur  (as  used  for  vines),  10  lb. ;  commercial  creoUn,  2-3  lb. ;  water, 
to  make  up  to  20  gals.  This  gives  the  best  results.  It  is  prepared  by 
dissolving  the  soap  in  about  4-6  gals,  of  water  and  then  adding  the 
sulphur,  little  by  little,  to  the  soap  solution.  When  about  to  spray, 
the  creolin  is  added  and  the  remainder  of  the  water  is  mixed  in.  It  is 
very  important  to  stir  the  spray  Uquid  before  and  during  spraying, 
which  should  be  done  in  fine  weather. 

Destruction  de  la  pyrale.  [The  destruetion  of  the  Vine  Pyralis.}— 
La  Vie  Agric.,  Paris,  vi,  no.  SO,  22nd  July  1916,  p.  66. 

A  simple  method  of  destroying  Sparganothis  piUeriana  consists  of 
sprinkling  the  vines  with  sifted,  wood  ashes.  The  ash  contaiiis  ^tash, 
and  either  kills  the  insect  or  causes  it  to  migrate.  The  apphcation 
should  be  made  at  the  flowering  period.    There  is  no  risk  of  scorching. 

Dudgeon  (G.  C).  The  Boll  Worm  In  Egypt— Reprint  from  Trans. 
3rd  IfUemational  Congress.  Trop.  Agric,  London^  1916,  pp.  1-S4, 
2  plates.    [Received  26th  July  1916] 

The  plants  attacked  by  JSarias  insulanay  Boiad.,  in  Egypt  are 
cotton  and  Hibiscus  spp.  Eggs  are  deposited  on  the  former  on  the 
bolls,  terminal  buds,  and  perhaps  on  the  squares,  also  on  flower  buds, 
petioles,  leaves,  or  in  the  leaf  axils ;  on  the  latter  they  are  placed  on 
the  flower  buds,  fruit  or  in  the  leaf  axils.  The  duranon  of  the  egg- 
laying  period  and  the  number  of  eggs  deported  varies  with  the  season. 
In  September  a  female  kept  in  captivity  deposited  233  eggs  in  five 
days ;  another  in  December  laid  99  in  19  days.  The  duration  of  the 
adult  stage  in  the  female  is  more  than  a  month.    The  incubation  period 
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of  the  egg  varies  from  three  to  four  days  in  summer  and  from  10  to  12 
days  in  winter.  Injury  to  cotton  by  the  early  generations  of  larvae  is 
of  necessity  confined  to  the  terminal  shoots,  but  these  are  deserted  for 
the  flower  buds  and  bolls  when  they  appear.  Th^  duration  of  the 
larval  period  in  summer  is  about  two  weeks.  Pupation  takes  place 
in  folds  of  the  involucre  or  between  the  side  of  the  capsule  and  the 
involucre ;  occasionally  the  cocoons  are  found  attached  to  the  stem 
or  leaves.  The  length  of  this  stage  varies  in  summer  from  10  to  14 
days  and  in  winter  from  35  to  52  dajrs.  It  is  estimated  that  only 
10  per  cent,  of  the  eges  of  the  first  generation  reach  maturity,  while 
of  the  succeeding  brooos  about  50  per  cent,  give  rise  to  adults. 

Insect  enemies  of  E.  inmlana  include  a  Lepidopterous  larva,  perhaps 
Cryptotiabes  gnidieUa,  Mill.,  the  Braconid,  Khogas  kUcheneri^  Dudgeon, 
and  an  Ichneumon,  possibly  Pimpla  roboratar,  Nees.  The  last-named 
species  is  also  known  to  attack  (Mechia  gossypieUa^  Saund.  (pink  boll 
worm). 

The  findings  of  the  Cotton-worm  and  BoU-worm  Commission  of  1912 
indicate  that  the  most  efficient  control  measures  are  those  which  have 
as  their  object  the  destruction  of  larvae  and  pupae  on  waste  cotton 
wood,  etc.,  before  January.  Relations  for  the  uprooting  or  deep 
cutting  of  plants  of  cotton  and  Hibiscus  spp.  before  15th  December  of 
each  year  have  had  a  marked  effect  in  decreasing  the  numbers  of 
B.  ifwulana. 

GouoH  (L.  H.).  Note  on  Rhogas  kilcheneri,  Dudgeon  and  Gough.— 
Beprint  from  Trans.  3rd  IntemcUumdl  Congress  Trap.  Agric., 
London,  1916,  pp.  35-36.    [Received  26th  July  1916.] 

Rhogas  hUcheneri  is  a  parasite  of  the  larvae  of  Earias  instdana  and 
Ephestia  catddla  in  Egypt.  The  number  of  larvae  in  one  host  varies 
from  1  to  11.  The  death  of  the  host  occurs  one  or  two  weeks  before 
the  emergence  of  the  parasite  for  pupation.  During  the  winter  the 
duration  of  the  pupal  stage  is  four  or  five  weeks.  The  length  of  the 
adult  stage  exceeds  37  days. 

CooKAYKB  (A.  H.)  &  Watbbs  (B.).  The  Chaff*mite :  Methods  of 
eontroL— JI.  Agrictdture,  Wdlvngton,  jV.Z.,  xii,  no.  5,  20th  May 
1916,  pp.  372-379,  2  fip. 

During  August  1915  a  very  severe  attack  of  TyrogJypihus  longior 
occurred  in  fodder  stored  at  Wellington,  the  pest  being  present  in 
enormous  numbers.  Chafi  and  bran  were  mainfy  attacked ;  hay  and 
oats  did  not  appear  to  be  damaged  to  the  same  extent,  owing  to  their 
offering  the  nutes  less  faciUties  for  securing  food.  As  very  Uttle  was 
known  with  regard  to  the  control  of  mites,  a  series  of  experiments  was 
carried  out. 

Investigations  regarding  the  penetrative  power  of  heat  through 
infested  material  showed  the  difficulty  of  raising  a  sack  of  chaff  to  a  suffi- 
cient temperature  by  covering  it  with  tarpaulins  and  then  introducing 
into  it  a  continuous  and  large  supply  of  hot,  dry  air.  The  mites, 
however,  showed  very  little  resistance  to  heat,  and  individuals  subjected 
to  a  temperature  of  140^  F.  all  died  in  five  minutes.  Mites  exposed 
for  one  hour  to  the  direct  rays  of  the  sun  (80®  F.)  all  died,  but  the 
effect  of  light  may  be  important  in  this  case.    As  the  mites  succumb  at 
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Buoli  comparatively  low  temperatures,  the  application  ot  heat  in  com* 
bination  with  sifting  and  blowing  may  prove  of  some  value.  In  experi- 
ments on  the  effect  of  cold,  a  nute-infested  sack  of  chaff  was  placed  in 
a  chamber  at  27^  F.  at  noon ;  24  hours  later,  the  temperature  at  the 
cenlare  of  the  sack  had  been  lowered  to  40^  F.,  the  mites  being  unaffected. 
The  sack  was  then  taken  into  a  chamber  at  zero  and  in  20  hours  the 
mites  were  all  dead,  the  temperature  in  the  centre  of  the  sack  being 
17°  F.  Mites  exposed  to  the  rajrs  of  a  250  candle-power  arc  lamp  died 
within  two  hours.  Only  negative  results  were  obtained  in  expneriments 
with  pressure,  in  which  half  a  dozen  sacks  of  chaff  were  subjected  to 
pressure  rising  gradually  to  35  tons.  Hydrocyanic  acid  gas  proved 
unsatisfactory  as  regards  penetrative  power,  mites  being  found  ahve 
in  three  sacks  of  chaff  fumigated  with  the  heavy  dose  of  6  oz.  cyanide 
of  potassium  in  100  cubic  feet  of  space.  The  same  three  sac^  were 
subsequently  exposed  to  the  fumes  of  two  sulphur  candles  for  twelve 
hours  in  the  same  airtight  chamber.  The  mites  were  still  living  at  the 
end  of  this  time  and  this  result  was  also  due  to  lack  of  penetrative  power, 
as  death  ensued  when  the  mites  were  exposed  directly  to  these  fumes 
for  one  hour.  Laboratory  experiments  showed  that  carbon  dioxide 
was  also  effective  when  appUed  directly  to  the  mites.  Carbon  bisulphide 
was  found  to  have  better  penetrative  power ;  three  sacks  in  which 
6  oz.,  12  oz.,  and  18  oz.  respectively,  were  placed,  were  sewn  up  and 
wrapped  in  a  tarpaulin.  After  twenty-four  hours,  some  of  the  liquid 
was  still  unvolatilised  and  many  living  mites  were  found  in  each  sack. 
Seventeen  hours  later  all  the  liquid  had  volatiUsed,  and  tests  made  at 
various  parts  of  each  sack  jrielded  only  a  few  Uving  mites.  It  was 
noted  that  the  mites  were  often  particularly  abundant  in  the  material 
of  the  sacks,  and  this  probably  accounts  for  the  fact  that  f^i  improve- 
ment in  the  condition  of  infested  chaff  may  be  seen  when  it  has  been 
transferred  from  one  place  to  another,  the  mites  being  shaken  off  the 
outside  of  the  sacks.  Trials  with  hand  sieves  showed  that  the  mites, 
as  well  as  any  dust  present,  separated  readily.  No  mites  were  found 
in  infested  chaff  after  it  had  been  well  shaken  in  a  sieve  with 
round  holes  of  1  nmi.  in  diameter ;  227  grammes  of  infested  chaff 
yielded  1*62  grammes  of  dust  and  mites. 

The  comparatively  satisfactory  results  yielded  by  carbon  bisulphide 
caused  this  method  to  be  employed  on  about  16,000  sacks.  Bran  was 
satisfactorily  treated  in  the  same  way. 

LouNSBURT  (C.  P.).  Plant-Ulllng  Insects :  The  Indian  Coehlneal.— 
Beprint  from  Agric.  Jl.  S.  Africa y  Pretoria,  June  1915,  7  pp* 
[Received  19th  July  1916.] 

This  paper  describes  the  use  of  the  cochineal  insect  [Dactyhp^ 
coccus]  in  controlling  Opaniia  monocantha  (prickly  pear)  in  South 
Africa  [see  this  Review,  Ser.  A,  ii,  p.  440]. 

Caksar  (L.).  Insects  attacking  grapes.— Ontorio  Dept.  Agric.,  Toronto, 
Fruit  Branch  Bull.  no.  237  (The  Grape  in  Ontario),  March  1916, 
pp.  39-44,  4  figs.    [Received  19th  July  1916.] 

The  chief  grape  pests  in  Ontario  are  Typhlocyba  comes  (grape  leaf- 
hopper),  HaUica  chalybea  (grape-vine  fiea-Deetle),  and  MacrodactyU^ 
subspinosus  (rose-chafer).  Minor  pests  are  Polychrosis  viteana  (grape- 
berry  moth),  Fidia  vitieida  (grape  root-worm)  and  Oxyptilus  pmsceU- 
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dadylus  (grape  plume  moth).  T.  comes  is  tlie  most  common  insect 
attacking  grapes  in  Ontario.  It  is  usually  most  numerous  in  the 
neighbourhood  of  woods  and  waste  places,  which  provide  good  winter 
quarters  for  the  adults,  but  also  occurs  in  vineyards  with  comparatively 
clean  surroundings.  The  adults  appear  in  the  warm  days  of  spring 
and  feed  on  almost  any  green  plant,  being  specially  fond  of  raspberries 
and  strawberries,  and  migrate  to  vineyards  as  soon  as  the  foliage  of 
the  grape  is  sufficiently  developed.  Eggs  are  laid  in  the  tissues  of  the 
leaf  durinff  June  and  the  nymphs  from  these  begin  to  hatch  towards 
the  end  of  June.  There  is  a  partial  second  brood,  the  winter  being 
passed  in  the  adult  stage  only.  In  the  majority  of  cases  clean  culture 
will  control  this  pest,  but  where  necessary,  the  underside  of  the  leaves 
should  be  thoroughly  sprayed  with  Black-Leaf  40,  one  part  to  1,500- 
1,600  parts  of  water  or  of  feordeaux  mixture.  In  most  years  the  best 
time  for  application  is  from  the  10th  to  the  20th  of  July. 

HaUica  cAcUybea  does  a  considerable  amoimt  of  damage  almost  every 
year  in  some  localities.  Vineyards  may  be  attacked  in  spring  by  the 
over-wintering  adults,  in  late  June  and  July  by  the  larvae,  or  in  late 
July,  August  and  September  by  the  new  brood  of  beetles,  the  first 
attack  being  the  only  one  which  causes  appreciable  damage,  as  the 
beetles  then  attack  the  swelling  buds.  Control  includes  clean  culture, 
the  collection  of  the  adults  in  frames  saturated  with  kerosene,  and 
spraying.  The  frames  measure  6  feet  long  by  3  feet  wide,  and  are 
covered  over  with  muslin  saturated  with  kerosene,  which  kills  the  beetles 
when  they  drop.  Against  the  spring  attack,  a  spray  containing  5  lb. 
lead  arsenate  in  40  gals,  water  is  advised.  The  addition  of  ^  gal.  of 
cheap  molasses  is  said  to  assist  in  attracting  the  beetles.  If  rain  occurs 
soon  after  spraying,  it  must  be  repeated.  To  prevent  injury  in  the 
following  year  spraying  should  also  be  carried  out  against  the  larvae, 
with  three  poimds  of  lead  arsenate  in  40  gals,  of  water  or  preferably 
Bordeaux  mixture,  as  this  will  help  to  control  fungus  diseases.  One 
application  to  the  foliage  about  the  end  of  June«  or  as  soon  as  the  larvae 
are  present,  should  be  sufficient. 

MacTodadylua  subspinosus  fortunately  breeds  only  in  light  or  gravelly 
soil,  especially  in  localities  where  there  is  much  waste  land  of  this 
chiuracter.  In  such  places  whole  vineyards  may  be  very  severely 
damaged.  The  beetles  appear  in  swarms  and  feed  upon  the  blossoms 
and  young  berries,  and  to  some  extent  on  the  leaves,  for  about  two 
weel^ ;  they  then  migrate  to  other  plants,  such  as  the  sumac,  raspberry, 
blackberry  and  rose.  They  often  attack  the  foliage  and  young  fruit  of 
apples,  pears,  plimis  and  cherries,  and  do  considerable  harm.  In  about 
a  month  from  the  time  they  first  appear,  most  of  the  adults  have  died, 
the  females  having  deposited  their  eggs  in  light  sandy  or  gravelly  soil. 
The  larvae  feed  on  the  roots  of  weeds  and  grasses  and  become  nearly 
full-grown  by  November.  They  then  burrow  down  to  a  depth  of  about 
a  foot  and  remain  there  over  the  winter,  pupating  about  the  24th  May 
from  3  to  6  inches  below  the  surface.  One  of  the  means  of  control 
consists  of  ploughing  the  breeding  places  some  6  or  7  inches  deep  soon 
after  24th- May,  while  disking  ana  harrowing  them  several  times  oefore 
21st  June  will  destroy  great  numbers  of  pupae.  A  spray  containing 
5  lb.  lead  arsenate  ana  1  gal.  cheap  molasses  to  40  gals,  of  water  should 
be  carefully  applied  just  as  the  beetles  attack  the  grapes.  In  case  of 
rain  the  application  should  be  repeated. 
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ZAVtrz  (C.  A.).  TMrfiMiits  for  the  Ckilorado  Poteto  Beetle,  Daryplima 
decendineaia. — OfUario  Dept.  Agric.^  Totwiio^  Qnt.  Agric.  OolL 
Boll.  no.  239  (Potatoes),  May  1916,  pp.  75-78. 

In  experiments  against  Leptinotarsa  (Doryphora)  decendineaia^ 
twenty-one  separate  examinations  were  made  of  the  number  of  beetles 
per  plant  a  few  days  after  the  first  treatment  in  the  season,  as  well  as 
of  the  percentage  of  foliage  eaten  a  few  days  after  the  second  and  third 
treatments.  laeven  plots,  each  differently  treated,  were  examined 
on  each  occasion,  the  results  of  these  examinations  being  given  in  a 
table.  The  first  figure  represents  the  average  number  of  beetles  per 
plant  and  the  second  figure  the  average  percentage  of  foliage  eaten, 
t^our  preparations  of  Paris  green  and  water  (4  plots)  gave  3*3  and  5*0 ; 
three  preparations  of  commercial  lead  arsenate  (3  plots)  gave  4'0  and 
8*1 ;  three  preparations  of  home-made  lead  arsenate  (3  plots)  gave 
10*7  and  33*  1 ;   hand-picking  (1  plot)  gave  2*8  and  149. 

Ch^ds  (L.)  Bntomoloi^eal  Investigatfons,  1916 :  The  Frolt-tree  Uat- 
roller ;  Codling  Moth  Investigitlons ;  Woolly  Aphis  Inveetigitioiu 
tor  1916 ;  Strawberry-root  WeevU  investigations  tor  1916.— BepL 
Hood  River  Branch  Bxpi.  Sta.  for  1914-1916,  Oregon  Agric.  CM^ 
CorvaUiSf  pp.  47-61,  2  figs. 

The  data  relating  to  the  control  of  the  fruit-tree  leaf-roUer  [Cacoeeia 
argyrospila]  in  this  paper  have  already  been  abstracted  [see  this 
Retnew,  Ser.  A,  iii,  p.  758]. 

Against  Cydia  pomoneUa,  the  calyx  and  30-day  spray  (the  first  two 
appUcations)  are  advised  in  both  cases  for  the  control  of  the  first  brood 
of  caterpillars.  Where  a  loss  of  not  more  than  8  per  cent,  wsfl 
experienced  in  1915,  one  well-timed  summer  spray,  early  in  August, 
would  be  effective  against  the  second  generation.  Where  the  infest- 
ation was  over  8  per  cent,  or  10  per  cent.,  two  summer  appHcatiom 
should  be  made,  the  first  of  these  being  made  about  20th  July  and  the 
other  towards  the  middle  or  end  of  August. 

Preliminary  investigations  on  the  woolly  aphis  [EriosomQ  lanigerufn]i 
which  has  increased  in  the  Hood  River  district  in  the  last  two  years, 
showed  that  the  Aphids  pass  the  winter,  for  the  most  part,  as  nymphs 
or  yoimg  insects.  The  following  contact  insecticide  is  recommended 
against  them :  miscible  oil,  4  to  5  U.S.  gals. ;  whale-oil  soap,  2  to 
3  lb. ;  water,  100  gals.  If  C.  argyrospda  is  present,  the  oil  should  be 
increased  to  6  U.S.  gals. 

Preventive  measures  against  the  strawberry-root  weevil  [Ow^ 
rrhynchus  ovatus]  include  the  selection  of  plants  from  non-infested 
districts  and  the  destruction  of  the  soil  and  packing  around  them. 
These  precautions  will  lessen  the  chance  of  infesting  new  areas.  At 
present  there  is  no  really  satisfactory  means  of  controlling  this 
pest. 

QuAiNTANCE  (A.  L.)-  The  Leaf  Blister  Mite  of  Pear  and  APP'^ 
U.S.  Dept.  Agric.,  Washington,  D.C.,  Farmers'  Bull.  no.  73% 
21st  April  1916,  6  pp.,  4  figs. 

This  paper  deals  briefly  with  the  ori^n,  distribution,  habits,  and 
control  of  Eriophyes  pyri,  Pagst.  (leaf  blister  mite  of  pear  and  apP^f^ 
Though  the  chief  food-plants  are  pear  and  apple,  this  mite  has  also 
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been  found  on  Sarbus  aria  (white  beam),  8^  aucuparia  (European 
mountain  ash),  S.  tormindUs  (wild  service  tree),  Amdanchier  vulgaris 
(service  berr^j,  and  Cotoneaster  vtdgaria.  The  chief  natural  enemy 
is  another  mite,  Seius  pom.  Parr. 

QaAiNTANCs  (A«  L.).  The  Oyster-shall  Seals  and  (he  Senrfy  Scale.—* 
U.S.  Dept.  Agric.^  WashingUmy  D.C.^  Farmers^  Bull.  no.  723, 
26th  AprU  1916,  14  pp.,  3  figs.    [Received  21st  July  1916.] 

This  bulletin  deals  with  the  bionomics  and  control  of  Lepidosaphes 
ubni,  L.  (oyster-shell  scale)  and  Chunuispisfuffura,  Fitch  (scurfy  scale) 
which,  with  the  exception  of  Aspidiotus  perniciosuSy  Gomst.  (San  Jos^ 
scale),  are  more  frequently  the  subject  of  enquiry  by  American  fruit- 
growers than  all  other  species  of  scale4nsects  combined.  Lists  of  119 
fi^od-plants  of  L.  vlmi  and  37  of  C.  fwffiwa  are  given.  Formulae  for 
preparing  kerosene  emulsion,  fish-oil  soap  wash,  lime-sulphur  and  lime* 
sulphur  concentrates  are  appended. 

Bagulatlons  Governing  the  Export  Shipment  from  the  Philippine  Islands 
of  all  Plants  and  the  Materials  used  In  the  Paeking  thereof. — 
Philippine  Agric.  Rev,,  Manila,  ix,  no.  2,  1916,  pp.  67-69. 
[Received  26th  July  1916.] 

These  regulations  amend  those  of  a  previous  order  of  the  Bureau  of 
Agriculture.  The  terms  provide  for  the  inspection  and  necessary 
treatment  of  nursery  stock,  trees,  shrubs,  seeds,  etc.,  but  not  of  fruit 
or  vegetables  intended  for  food,  before  shipment  from  the  Islands. 

SoHULTZi  (W.).  A  Catalogue  of  Philippine  Coleoptidta.— Philippine  JL 
Sci.,  Manila,  xi.  Bee.  D,  nos.  1  and  2,  January  and  March  1916, 
pp.  1-194.    [Received  26th  July  1916.] 

In  addition  to  containing  a  record  of  species  of  Goleoptera  occurring 
in  the  Philippine  Islands,  a  list  is  given  of  119  species  of  economic 
importance,  with  the  food-plant  in  each  case. 

Px  Long  (D.  M.).  The  Leathoppers  or  Jassoldea  of  Tennessee. — 
Tennessee  StaU  Bd.  EnUm.,  KncxviUe,  Bull.  no.  17,  June  1916, 
112  pp.,  4  figs ,  2  plates. 

An  account  is  given  of  representatives  of  the  families,  Jassidae, 
Tettiqokjeijjdas,  Bvthoscopidae  and  Typhlogybidas  occurring 
in  Tennessee.  The  species  of  economic  importance  include: — 
Empoasca  mali  and  E.  flavescens  on  apple ;  Typhlocyba  comes  and 
r.  Migua  on  grapevines ;  Homalodisca  triquetra,  Atuadzes  irrorata, 
Oncamdopia  undata  and  0.  lateralis  on  cotton;  Draeculacephala 
reticulata,  D.  moBipes,  DeUocephalus  spp.,  Athysanus  exitiosus,  AgaUia 
constrida  and  A.  sanguinclenta  on  cereals  and  grasses. 

GiRAUi;!  (A.  A.).  Descriptions  of  and  Observations  on  some  Chaleldoid 
Hymenoptera. — Canadian  Entomologist,  London,  OnL,  xlviii,  no.  7, 
July  1916,  pp.  242-246. 

The  following  species,  chiefly  from  North  America,  are  described : — 
BwpdmMs  marylandiouSt  sp.  n. ;  E.  speoiosus,  sp.  n. ;  E.  cyaniceps^ 
Ashm.,  var.  utahensis,  var.  n. ;  E.  cyaniceps^  Ashm.,  var,  amtcud. 
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var.  Q. ;  E.  chariicpaidea,  sp.  n. ;  Scuidlista  cyanea,  MotscL,  and 
EiPrylama  galeali^  sp.  n.,  reared  from  Ceroplagles  gdleatus^  NewBt,  in 
Uganda ;  Aphdinua  autamatus,  Girault,  from  Aphis  sdariae,  Tnzner ; 
Codopisihia  oonfusay  sp.  n. 

In  a  separate  paper  the  Pteromalid,  Tomocerodes  americana,  gen.  et 
sp.  n.9  is  described  from  Mexico. 

Weiss  (H.  B.).  A  Japanese  Bog  new  to  Haw  Jersey  (Hemlp.) — 
Canadian  Entomologist,  London,  Oni.,  xlvin,  no.  7,  July  1916, 
p.  255. 

The  Tingitid,  Stephanitis  azaleae,  Horv.,  was  found  in  considerable 
numbers  on  Azalea  amaena  var.  hinodegiri  in  several  localities  in  New 
Jersey  in  the  summer  of  1915.  Most  of  the  infested  plants  had  been 
imported  from  Japan. 

CoTTB  (J.).  Honval  Eriophyes  (Acar.),  Parasite  dei  Euphorbes.  [A  new 
Eriophyes  parasitic  on  Euphorbia.] — BuU.  8oc.  Entom.  France, 
Pans,  no.  12,  1916,  pp.  204-207,  2  figs. 

A  description  is  given  of  Eriophyes  hispidus,  sp.  n.,  a  mite  infesting 
Euphorbia  spinosa,  E.  segetalis,  and  E.  characias,  in  the  South  of 
France. 

ScHKiBDEXNBOHT  (0.)*  Die  Deutsohen  Gattnngen  und  Arttn  der 
lehneumonidentrlbus  der  Anomaloninan.  p?he  Gennan  genera 
and  species  of  the  Ichneumonid  tribe  ANOifALONiNAX.] — Nature 
mssenschfU.  Zeitschr.  Forst-  u.  Landunrtsd^.,  StuUgari,  ziv, 
nos.  3-4,  March-April  1916,  pp.  97-116,  4  fi^i.  [Received 
18th  August  1916.] 

This  paper  is  purely  systematic  in  character.  A  bibliography  oi 
24  works  is  given. 

SiBOHMBNGEB  (— ).  Ulman-BIndenrosen  vemrsacht  dureh  die  Ueber- 
wintaningsgftngan  desPtdeobius  viitatus^Fskhr.  [Elm  '"bark-galla" 
caused  by  the  hibernation  gaUeries  of  P.  vittatus,  Fabr.]— Aattir- 
wissenscJ^d.  Zeilschr,  For  sir  u.  Landunrtschfi.,  SUUtgart,  ziv, 
nos.  3-4,  March-April  1916,  pp.  116-121,  1  plate.  [Received 
18th  August  1916.] 

The  only  known  case  of  local  injury  to  the  bark  of  healthy  tree 
trunks  bv  the  hibernation  galleries  of  a  bark  beetle  is  that  of  the  ash, 
the  species  responsible  being  Hylesinus  (Leperisinus)  fraxini,  Panz^ 
Forest  entomologists  appear  to  have  overlooked  the  fact  that  the 
smaller  related  species,  Ptdeqbius  vittatus,  F.,  also  bores  hibernation 
galleries  (i.e.  galleries  in  which  breeding  does  not  take  place)  in  the  bark 
of  healthy  elms  and  that  this  injury  causes  similar,  though  smaller, 
galls.  The  excrescence  is  caused  by  the  beetle  injury,  followed  by 
the  expansion  due  to  the  growth  of  the  trunk.  The  galleries  are 
exceedmgly  short  both  in  the  case  of  P.  vittatus  and  H.  fraxini,  and  lead 
to  the  supposition  that  the  beetle  feeds  on  the  oozing  sap  and  perhaps 
also  on  fimgi  growing  on  the  sap  and  not  on  the  bore  material  or  frass. 


\ 
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WiLDERMUTH  (V.  L.).  California  Green  Lacewing  Fly.---JZ.  Agric. 
Research,  Washington,  D.C,  vi,  no.  14, 3rd  July  1916,  pp.  515-525, 
7  figs.,  5  tables. 

Chrysofa  califamica,  Coq.  (green  lacewing  fly)  occurs  in  Texas, 
Arizona,  New  Mexico,  Nevada,  Lower  California,  and  probably  in 
Utah.  The  larvae  are  predaceous  on  various  insects,  including : — 
Bryobia  pratensis,  (Jarm.  (clover  mite),  Tetranychtis  mytUaspidiSy  Riley 
(two-spotted  mite),  T,  tdariuSy  L.  (red  spider),  Empoasoa  mali,  Le  B.* 
(apple  leaf-hopper),  TypKlocyba  comeSy  Say  (grape  leaf-hopper),  PsyUa 
jyricola,  Foerst.  (pear  psylla),  HyaUypterus  arundinis,  F.  (mealy  plum 
aphis).  Aphis  gossypii,  Glov.  (melon  aphis).  A,  persicae-niger. 
Smith  (black  peach  aphis),  Macrosiphum  cUrCfolii,  Ashm.  (citrus  aphis), 
Pseudococcus  citriy  Bisso  (mealy  bug),  Eulecanium  pruinosuniy 
Coq.  (frosted  scale),  Chrysomphalus  aurantii,  Mask,  (red  scale),  Lepido- 
saphes  beckii,  Newm.  (purple  scale),  Euthrips  trUiciy  Fitch  (wheat 
thrips),  NotophaUus  viridisy  Banks  (barley  mite)  and  Toxoptera 
graminuniy  Bond,  (wheat  aphis).  Adults  appear  in  southern  Anisona 
from  February  to  May,  and  again  in  October  and  November.  Pairing 
takes  place  soon  after  emergence ;  egg-laying  begins  on  the  following 
day  and  may  continue  for  three  or  four  days.  No  feeding  has  been 
observed  in  the  adult  stage.  The  incubation  period  of  the  egg  varies 
from  6  to  12  days,  the  average  being  eight.  The  duration  of  the  larval 
stage  varies  from  11  to  22  days,  with  an  average  of  16  days,  and  the 
number  of  full-grown  Aphids  eaten  during  this  period  is  from  74  to  160, 
under  laboratory  conditions.  In  the  field,  a  larva  probably  consumes 
from  300  to  4()0  young  and  full-grown  Aphids  in  the  course  of  its 
^j^velopment.  Pupation  takes  place  in  a  cocoon  attached  to  a  leaf ; 
the  cocoons  occur  singly  or  in  groups.  The  duration  of  this  stage 
averages  16  days  in  March  and  20  days  in  November.  In  the  Salt 
River  Valley  of  Arizona,  the  period  between  the  end  of  October  and 
the  middle  of  February  is  passed  in  the  pupal  or  adult  stage.  In  the 
same  latitude  there  are  at  least  six  generations  annually.  Natural 
enemies  of  C.  califomica  are  robber  flies  (Asilids),  certain  Rhynchota, 
Cantopus  richardsonii  (wood  pewee)  and  ChordeUes  virginianus  (night- 
hawk).  Several  parasites  occur  in  California,  but  these  have  not  been 
observed  in  Arizona. 


RoRiG  (6.).  Achtet  auf  die  Kartoflelk&fer !  [Warning  against  the 
potato-beetle.] — Deutsche  Landmrtschftl.  Presse,  Berliriy  xliii, 
no.  44,  31st  May  1916,  p.  376, 1  fig. 

The  German  Ministry  of  Agriculture  has  issued  a  circular,  dated 
5th  April  1916,  drawing  the  attention  of  the  authorities  to  the  necessity 
for  carefully  watching  the  potato-fields  in  order  that  the  appearance 
of  Leptinotarsa  (Chrysomda)  decendineata  (Colorado  potato  beetle) 
may  be  instantly  noted  and  inmiediate  measures  taken.  An  infestation 
of  the  potato  fields  would  be  doubly  imf ortimate  in  view  of  the  increas- 
ing importance  of  potatoes  as  a  national  food. 

(C311)  Wt.Pl/106.   1,600.   10.16.  B.&F.Ltd.     Gp.ll/3. 
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Bahb  (L.).  Die  Krankhalten  dar  HonigUene  und  ihrer  Brut  [The 
diseases  of  the  honeybee  and  of  its  brood.] — Deutsche  Tierdrztl. 
Wochenschr.y  Hannover ,  xxiv,  nos.  28  &  29,  8th  &  15th  July 
1916,  pp.  255-258  &  264-266,  2  figs. 

In  this  paper  on  bee  diseases,  it  is  stated  that  weak  or  neglected 
colonies  are  often  attacked  by  the  larvae  of  the  moths,  GaUeria 
meHoneUa  and  Achroia  griseUa.  A  bibUography  of  twelve  works  is 
given. 

Dawe  (M.  T.).  Mamorindum  sobre  la  destrucci6n  de  la  langosta  par 
la  mosca  langosticida  colombiana.  [A  note  on  the  destruction  of 
locusts  by  the  Colombian  locust-killing  &y.]—Rev  Agricolay 
Bogotd,  ii,  no.  3,  March  1916,  pp.  143-150.  [Received  1st  August 
1916.] 

Specimens  of  a  fly  parasitic  on  locusts  have  been  received  from  two 
localities  in  Colombia,  Ocana  and  Colegio ;  the  Imperial  Bureau  of 
Entomology  has  been  asked  to  identify  the  species.*  These  places 
are  at  an  altitude  of  3,824  and  3,972  feet  respectively  and  have  an 
average  temperature  of  71*^  F.  As  the  locust  [Schistocerca  paranensis] 
which  is  this  fly's  preferred  host  extends  up  to  5,000  feet,  it  is  probable 
that  the  parasite  has  a  similar  range. 

This  paper  also  reviews  the  various  methods  used  against  locusts 
and  gives  a  list  of  the  locust  parasites  that  have  been  recorded  in 
various  parts  of  the  world. 

Obebstein  (— ).  Ueber  ain  Massenauttreten  von  Phora  rufipes,  Meig., 
Larven  be!  Keimversuchen  mit  Woll-Luzema.  [The  occurrence  of 
large  numbers  of  the  larvae  of  Phora  rufipes,  Meig.,  in  experiments 
in  germinating  Woll-Luzeme.] — Zeitschr.  fiir  Pflanzenkrankh^ 
Stuttgart,  xxvi,  no.  2,  1st  May  1916,  pp.  104-105.  [Received 
18th  August  1916.] 

In  the  course  of  germination  tests  with  "  Woll-Luzeme  "  a  number 
of  larvae  emerged  bom  the  sand  and  filter  paper  beds  used.  These 
larvae,  which  were  identified  as  those  of  Phora  rufipesy  Meig.,  attacked 
the  swollen  seed  and  the  yoimg  seedlings.  They  were  also  found  at  a 
later  date  in  a  sample  of  wheat  seed. 

Musso  (L.).  Campagne  d'expirimentatlon  de  la  mithode  biologiqua 
contra  les  Schistocerca  peregrina,  dans  la  riglon  de  Bougioul- 
MsUlne,  commune  mixte  de  Boghari  (dipartementd' Alger)  Mai- Join 
1915.  [A  trial  campaign  of  the  biological  method  against  Schis- 
tocerca  peregrina  in  the  region  of  Bougzoul-Msiline,  mixed 
commune  of  Boghari  (department  of  Algiers),  in  May-June  1915.] 
— Anrh,  Inst.  Pasteur,  Paris,  xxx,  no.  7,  July  1916,  pp.  319-329, 
4  figs.,  1  sketch-map. 

This  is  a  detailed  account  of  the  author's  work  in  the  district  imder 
his  charge  in  the  anti-locust  campaign  in  Algeria  in  1915  [see  this 
Review,  Ser.  A,  iv,  pp.  45  and  351].    It  confirms  the  fact  that  the 


[*  The  specimens  included  examples  of  Sarcophaga  caridei,  Br^thes,  and 
another  species  of  doubtful  identity. — Ed.] 
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biological  method  should  be  the  principal  means  of  primary  defence 
in  desert  or  semi-desert  portions  of  the  colony,  or  in  parts  where  native 
labour  is  scarce  and  crops  are  not  immediately  menaced.  Under  other 
conditions  it  should  be  used  as  an  accessory  to  other  control  measures. 
The  following  were  the  preferred  food-plants  of  Schistocerca  peregrina  : 
Peganum  harmala,  ScUsola  venniculatay  Anabasis  articulata,  Noaea 
spinosissimay  Artemisia  herba-attay  Atriplex  halimus  and  a  species  of 
Tamarix  growing  on  the  banks  of  rivers. 


BoBODAiEvsKY  (P.).    HaSniOAeHifi  B-b  1913  roAY  HaA'b  WNSHbio  epeA- 

HUX'b  HaotKOMUX'b  MoXOtAOBCKOft  A^Ht  MoXOtAOBCKarO  lltCHN- 

HeCTBa  MnhckoR  rySepHiN.  [Observations  on  the  life  of  insect- 
pests  in  the  Mokhoiedov  woods  of  the  Mokhoiedov  Forestry  of 
the  govt,  of  Minsk  in  1913.]— «  JltCHOft  }KypHan'b.»  [Forestry 
Joumaljy  Petrogrady  xlv,  no.  8-9,  1915,  pp.  1222-1247, 12  figs. 

The  first  instalment  of  this  paper  describes  a  number  of  experiments 
with  bark  beetles.  Some  pine  trees  were  felled  and  cut  into  logs  on  the 
10th  March ;  ten  of  these  logs,  from  9-16  inches  thick  and  6^13  feet 
long,  were  sunk  vertically  into  the  soil  in  the  wood,  while  seven  others, 
13-15  inches  thick  and  4-6  feet  long,  were  put  vertically  on  stands 
12-19  inches  above  the  ground ;  others  were  placed  horizontally  on 
trestles  at  heights  of  4-14  inches  and  two,  16  and  20  feet  long 
respectively,  at  a  height  of  3^  feet.  The  cut  surfaces  of  the  logs 
were  coated  with  parafl&n.  These  logs  were  kept  under  observation, 
and  as  they  became  infested,  the  mines  were  numbered  and 
periodically  opened. 

Mydophiliis  minoTy  Hart.,  was  on  the  wing  in  the  second  half  of 
March  and,  owing  to  a  spell  of  cold  weather,  again  at  the  beginning  of 
April.  On  the  31st  March  oviposition  had  auready  taken  place  and 
mines  from  14  to  22  mm.  long  were  found  in  some  trees  in  the  woods, 
while  on  the  trap  logs  the  boring  was  just  beginning.  Of  these,  two 
placed  horizontally  3^  feet  above  the  ground  showed  the  greatest 
infestation,  while  on  those  at  8^  and  10^  inches,  few  or  no  beetles  were 
iound.  The  beetles  did  not  settle  on  the  logs  placed  vertically. 
Oviposition  extended  over  nearly  two  months,  from  the  28th 
March.  A  table  showing  the  results  of  opening  the  tunnels  in  the 
horizontal  logs  in  March,  April,  May  and  June  is  given,  with  their 
respective  measurements  at  those  dates.  The  first  larvae  were  dis- 
<50vered  on  21-23  April,  i.e.  17-19  days  after  the  beginning  of 
oviposition;  they  began  to  bore  into  the  wood  on  the  2nd  May. 
On  the  22n(l  May  the  larvae  of  M.  minor  were  observed  to  be  attacked 
by  larvae  of  Cerambycids  and  some  other  insects,  including  another 
Scolytid,  Cryptwgus  cinereuSy  and  to  a  very  small  degree  by  C.  pusiUus. 
The  borings  of  C7.  ctnereiis  were  observed  on  2nd  May.  The  larvae  of 
C  dnereus  feed  in  and  on  the  bark,  and  pupate  in  the  bark.  The  next 
generation  of  adults  of  C.  cinereus  was  foimd  on  25th  July,  their  life- 
cycle  having  lasted  about  81  days.  It  is  thought  that  the  destruction  of 
M.  minor  by  0.  dneretts  is  effected  mechanically  by  crushing  the 
eggs  and  larvae  when  the  tunnels  of  the  former  cross  those  of  the 
latter.  The  cycle  of  development  of  M.  minor  is  divided  into 
«ight  stages :    (1)  egg,  (2)  larva  imdemeath  the  bark,  (3)  larva  in  the 
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cocoon,  (4)  pupa,  (5)  young  beetle  in  the  cocoon,  (6)  winged  adulfc 
injuring  shoots,  (7)  wintering  adult,  and  (8)  ovipositing  adult.  Of 
these  stages,  in  only  1,  2,  and  8  are  control  measures  practicable. 

MydophQ/as  piniperday  L.,  was  on  the  wing  from  23rd  March  to 
7th  April ;  oviposition  began  on  26th  March  and  continued  till  11th 
May ;  the  first  larvae  were  observed  on  26th  April  and  about  a  month 
later  all  the  larvae  were  already  in  the  bark,  the  first  pupae  appearing 
on  25th  May  and  the  first  beetles  on  13th  June.  The  adult  M.  pini- 
verda  remains  for  a  longer  time  in  the  galleries  than  that  of  M,  minoTy 
out  eventuaUy  emerges  and  attacks  the  pine  shoots.  There  is  some 
evidence  that  these  beetles,  as  in  the  case  of  M.  minor,  hibernate  and 
oviposit  a  second  time. 

fps  sexdentaius,  Born.,  was  on  the  wing  from  25th  April  to  1st  May,, 
when  oviposition  began ;  the  first  larvae  were  observed  on  19th  May> 
the  last  ones  on  7th  June ;  pupae  were  found  between  8th  June  and 
the  middle  of  July.  Young  beetles  underneath  the  bark  occurred  from 
the  middle  of  Jime  to  the  middle  of  August.  The  old  beetles  do  not 
remain  in  the  galleries,  but  emerge  and  most  probably  oviposit  a  second 
time.  The  beetles  of  the  second  generation  began  to  bore  themselves  in 
on  12th  June. 


Kapper  (0.).    Ocneria  monacha.— «  JltCHOii  }KypHaJ1'b.»      [Forestrtf 
Journal],  Petrograd,  xlv,  no.  10,  1915,  pp.  1420-1459. 

This  is  the  first  instalment  of  a  review  of  the  biology  and  control  of 
LymarUria  {Ocneria)  monacha.  In  Russia  this  insect  first  attracted 
notice  in  the  fifties  of  the  last  century,  when  it  destroyed  many  himdred& 
of  square  miles  of  forests ;  it  has  been  reported  from  30  governments 
of  European  Russia,  the  northern  hmit  being  58°  N.  Lat.  and  the 
Southern  one,  54°  N.  Lat. ;  it  has  also  been  recorded  from  Irkutsk  ia 
Siberia.  The  females  oviposit  in  August  underneath  the  bark  of  trees, 
where  the  eggs  remain  over  the  winter ;  their  vitahty  is  very  great 
and  according  to  some  authors  they  are  able  to  withstand  intense  frost 
and  even  a  long  submersion  in  water ;  Dr.  Metzger  obtained  cater- 
pillars from  eggs  subjected  to  a  treatment  with  4  per  cent,  carbolic  acid,, 
in  order  to  destroy  possible  bacteria  of  fiacherie.  In  autumn  the  eggs 
are  more  sensitive  to  climatic  conditions,  and  dry,  hot  weather  in 
August  and  September  may  delay  their  development.  The  young 
caterpillars  are  fully  formed  in  four  weeks  and  winter  inside  the  egg, 
emerging  in  spring  at  a  temperature  of  about  57°  F.  Hatching  continues 
for  about  a  month.  There  are  four  or  five  moults ;  the  reason  for  this 
discrepancy  is  not  known,  but  it  may  have  some  relation  to  sex,  for  the 
individuals  that  moult  only  four  times  give  rise  to  a  larger  proportion  of 
females.  The  newly  hatched  caterpillars  are  mainly  found  along  the 
borders  of  forests,  where  the  buds  are  earlier ;  they  exhibit  great 
vitality  at  this  stage  and  in  a  dry  atmosphere  can  withstand  a  tem- 
perature of  19°  F.,  or  even  10°  F.,  for  several  hours.  They  are  poly- 
phagous,  feeding  on  fir,  pine,  oak,  ash,  etc.  They  exhibit  a  preference 
for  trees  growing  in  low-lying  situations,  which  may  account  for  their 
tendency  to  spread  to  such  places.  According  to  Ebermaier,  there 
exists  a  direct  relation  between  the  amount  of  evaporation  and  the  ash 
content  of  leaves,  and  the  same  trees  may  contain  a  different  amount 
of  ash  according  to  whether  they  grow  in  high  or  low  places.    Although 
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deciduous  trees  contain  more  ash  than  pines  and  firs,  the  latter  are 
preferred  owing  to  the  pitch  they  contain.  A  tendency  to  attack  the 
healthiest  trees  is  also  exhibited.  The  pupal  stage  lasts  two  weeks 
and  the  adults  appear  in  the  middle  of  August,  the  males  emerging 
before  the  females  and  in  greater  numbers.  Oviposition  occurs  chiefly 
on  trees  with  rough  bark,  but  in  large  outbreaks  mky  be  effected  any- 
where on  the  tnmks  and  branches.  The  majority  of  observations 
tend  to  show  that  dense  woods  are  preferred  for  oviposition.  Large 
outbreaks  of  L.  monacha  appear  to  occur  at  intervals  of  six  years. 
Instances  of  large  migrations  are  common  and  are  mainly  due  to 
climatic  conditions.  The  moths  have  been  known  to  travel  as  much 
as  12]^  miles  unassisted  by  the  wind.  Such  migrations  can  hardly 
account  for  sudden  and  extensive  damage  to  forests,  which  is  more 
probably  due  to  the  insects  having  been  present  for  some  time  and 
gradually  increasing  to  abnormal  numbers. 

In  the  author's  experience,  the  chief  damage  by  this  insect  is  done 
to  spruce  growing  in  valleys,  the  eggs  being  laid  preferably  on  coniferous 
trees,  especially  the  larger  ones.  They  are  chiefly  found  at  heights 
imder  19  feet ;  between  19  and  38  feet  the  number  of  eggs  decreases 
considerably,  and  above  this  only  single  eggs  are  found ;  the  presence 
of  pines  amongst  these  plantations  favours  the  development  of  the 
caterpillars.  The  next  place  is  taken  by  spruce  trees  amongst  alder 
woods,  where  the  insects  concentrate  on  the  former ;  the  majority  of 
eggs  in  this  case  were  observed  at  a  height  not  exceeding  10-14  feet. 
Spruce  plantations  on  very  swampy  ground  are  injured  to  a  much  less 
degree  ;  the  greatest  number  of  eggs  was  found  at  a  height  not  exceed- 
ing 14-24  feet,  but  the  degree  of  infestation  in  these  circumstances  is 
very  small. 

Benzin    (Vassily).       ArpoHOMNHecKift    notsA'b    BnaANKaBicascKoil 

NCentaHOft  AOporN.  [The  Agronomical  Train  of  the  Vladikavkaz 
Railway].— «  CenbCKoe  XoanHCTBO  N  J1tC0B0ACTB0.»  [Journal 
of  Agriculture  and  Forestry],  Pdrograd,  ccli,  no.  6,  June  1916, 
pp.  161-179, 12  figs. 

This  is  a  description  of  the  agricultural  instruction-train  run  by  the 
Vladikavkaz  Railway,  which  contains  a  section  relating  to  applied 
entomology,  with  particulars  of  posters,  pamphlets,  figures  of  pests, 
iDseeticides,  fungicides,  sprayers,  etc.,  etc. 

EoLESNiKov  (Alexander).    JltcoBOACTBeHHoe  N  (|iNHaHcoBoe  SHaneHie 

6tllOii  anauiN  B-b  CTenHOM'b  /itcopaaBeAeHiN.  [The  importance 
of  white  flcacia  in  steppe-afforestation  from  the  point  of  view  of 
forestry  and  finance.]—  «  CeUbCKOe  XoanHOTBO  N  J1tC0B0ACTB0.» 
[Journal  of  Agriculture  and  Forestry],  Petrograd,  ccli,  no.  6,  June 
1916,  pp.  191-234. 

The  author  deals  with  that  part  of  the  steppe-afforestation  in  Russia 
which,  in  the  second  half  of  last  century,  was  connected  with  the 
endeavour  to  cultivate  white  acacia  (Bobinia  jfiseudacacia)  with  special 
reference  to  some  areas  of  the  Verchnednieprovsk  Forests,  in  the 
govt,  of  Ekaterinoslav.  During  late  years  these  plantations  have 
suffered  largely  from  Eulecanium  (Lecanium)  capreae,  which  fact  is 
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at  variance  with  the  prevalent  idea  that  this  tree  is  not  liable  to 
attack  by  insect  pests.  The  injuries  were  first  noticed  in  1908  and 
1909  on  the  branches  and  trunks.  The  damaged  shoots  die  off,  this 
process  starting  at  the  tip  and  young  plants  being  mostly  attacked. 
Where  this  scde  is  present  in  large  numbers,  other  plants,  such  as 
Ewmymus  europaeus,  are  attacked,  though  oaks  are  apparently 
immune.  The  scales  hatch  in  July  and  reach  their  normal  size  in 
the  following  sprii^.  The  Hfe-mstory  and  control  of  this  pest 
requires  further  study,  as  well  as  its  relation  to  the  varieties  inertnis 
and  umbr€u>iiUfera  of  this  tree.  It  is  also  stated  that  in  1890  the 
plantations  of  white  acacia  in  this  forest  were  seriously  damaged  by 
some  unidentified  G-eometrid  caterpillars.  In  the  south,  the  seeds  of 
white  and  yellow  acacia  and  of  Lathyrus  sHvestris  are  frequently 
attacked  by  the  caterpillars  of  the  Pyralid,  EtieUa  zinckenetta,  Tr., 
which  penetrate  into  the  pods  and  devour  the  seeds. 

Vassiliev  (Prof.  E.).  EofipuiUHNIta.  [Aporia  crataegi,  L.]  — 
« noAOilbOKiil  X08flNH'b.»  [The  PodoUan  Farmer],  Vinnitza, 
no.  6-6,  May-June  1916,  pp.  12-13. 

Aporia  crataegi  has  one  generation  a  year,  the  pupal,  adult,  and 
egg  stages  occurring  during  May  and  June,  while  the  caterpillars 
are  present  throughout  the  remaining  10  months.  The  chief  damage 
is  done  by  the  mbemated  caterpillars  in  April  and  May,  before 
pupation.  The  eggs  are  laid  on  the  upper  surface  of  the  leaves  of 
medlars,  apple,  pear,  plum,  blackthorn,  walnut  and  less  frequently 
oak ;  they  have  been  found  exceptionsdly  on  leaves  of  transplants 
beet.    It  is  suggested  that  the  destruction  of  the  winter  nests  of  this 

r;,  as  well  as  those  of  Euproctis  chrysorrJioea,  should  be  compulsory. 
May  and  June  it  is  advisable  to  watch  the  trees  on  which 
oviposition  is  effected  and  to  remove  infested  leaves  and  destroy  the 
eggs  by  crushing  or  by  throwing  the  leaves  into  kerosene  or  naphtha. 


K-b  Bonpooy  o  npNMtHeHiN  B-b  caAoeoAOTBt  wentsiiaro  icynopoca  rb 

GOeANHeHiN  tl^  NSBeCTblO.    [On  the  question  of  the  application  in 
horticulture  of  iron    sulphate   in   combination    witn  lime.]— 
«Py00Kie  Cy6TponNKN.»       [Russian    Subtropics],    Batonm,  i<> 
no.  4-5,  pp.  84-85. 

Experiments  on  spraying  fruit  trees  with  a  solution  containing  H  ^* 
of  iron  sulphate,  11  lb.  of  lime  and  9  oz.  of  Paris  green  in  135  gallons 
of  water,  gave  good  results  against  HyponometUa  malineUfis  ana  other 
gnawing  insects.  Neither  fruit  nor  foliage  suffered  damage,  but  the 
spray  proved  ineffective  a^inst  fungus  diseases,  such  as  Leptosphaena 
luciUa  on  pear  leaves.  Tms  preparation  may  be  used  with  success  for 
smearing  tree-tnmks,  as  it  destroys  moss  and  lichen  as  well  as  scale- 
insects  and  fungi,  if  some  such  dismf ectant  like  carbolic  acid  or  carboli- 
neum  is  added.  For  the  latter  purpose  a  solution  of  the  strength  ot 
about  25  lb.  of  iron  sulphate  and  12-14  lb.  of  lime  in  135  gallons  ot 
water  was  effectively  used  in  1914  without  injuring  the  green  P?*^^ 
the  plants.  Scorching  caused  by  iron  sulphate  solution  is  attributea 
to  the  presence  of  free  sulphuric  acid  in  the  commercial  product,  o 
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which  even  a  0*5  per  cent,  solution  causes  scorching.  The  addition 
of  lime  neutralises  the  free  acid  and  in  combination  with  iron  gives 
hydrates  which  are  beneficial  to  the  trees.  The  best  indicator  to  use 
for  determining  the  alkalinity  of  the  mixture  is  phenolphthalein  paper, 
litmus  being  quite  unreliable. 

Ol  (I.  A.).     Mtpu  6opb6u  cb  iuntobkoK  Ha  repnt.    [Remedies 

against  a  scale-insect  on  black-thorn.] —  « flporpeoCNBHoe  CaAO* 
BOflCTBO  N  OropOAHNHeCTBO.»  [Progressive  Fruit-Growing  and 
Market-Gardening],  Petrograd,  xiii,  no.  29,  30  July  1916, 
pp.  702-703. 

Lepidosaphes  ulmi,  L.,  is  very  common  in  European  Russia,  breeding 
on  apple,  pear,  plum,  thorn,  peach,  medlar,  willow,  service  tree,  etc. 
The  best  remedy  is  California  mixture  applied  in  autumn,  or  in  spring 
before  the  swelling  of  the  buds.  To  prepare  California  mixture,  10  lb. 
of  slaked  lime,  10  lb.  of  flowers  of  sulphur  and  3-6  gallons  of  water  are 
heated  together  till  the  whole  turns  amber-yellow,  when  about  5  lb. 
of  common  salt,  dissolved  in  water,  is  addea  and  the  mixture  heated 
for  another  1 J  hours ;  sufl&cient  water  to  bring  the  total  volume  of  the 
liquid  up  to  22-27  gallons  is  finally  added.  At  the  moment  when  the 
young  larvae  emerge  in  spring  from  underneath  the  shields,  which  can 
DC  ascertained  by  watching  a  piece  of  bark  kept  in  a  glass,  they  can 
be  controlled  by  spraying  with  kerosene-emulsion,  repeating  it  three 
times  at  intervals  of  one  or  two  days. 

Ol  (I.  A.).  Eopbfia  n  nSilOHHoK  TneK.  [The  control  of  Aphis 
pomi,  De  Geer.]— « flporpeCCNBHOe  CaAOBOAOTBO  N  OropoAHN- 
HeCTBO.^  [Progressive  Fruit-Growing  and  Market-Gardening], 
Petrograd,  xiii,  no.  30,  6th  August  1916,  pp  718-719. 

The  control  of  Aphis  pomi  consists  in  the  destruction  of  the  eggs  in  late 
autumn  and  winter  by  cutting  away  and  burning  infested  shoots,  or  by 
spraying  with  California  mixture;  or  spraying  in  spring,  before  the  leaves 
have  been  curled,  with  quassia  emulsion  or  tobacco  decoction  with  soap. 
Quassia  emulsion  is  prepared  by  boiling  3  lb.  of  quassia  shavings  in 
about  6  gallons  of  water  for  two  or  three  hours  and  adding  2-3  lb.  of 
soft  soap  dissolved  in  a  small  quantity  of  water  to  the  strained  liquor. 
Tobacco  extract  is  prepared  as  follows : — 1-2  lb.  of  dry  leaves  and 
stems  are  steeped  in  3  gallons  of  water  for  4-6  days  and  then  boiled 
in  the  same  water  for  3-4  hours,  strained,  and  made  up  to  2-4  times 
this  volume  with  water ;  3  lb.  of  soap  is  added  to  each  3  gallons  of 
the  extract. 

DONETZKY.  JlyrOBOK  MOTUneK'b  N  Mtpu  6opb6u  019  HNM'b.  [Phlyctae- 
fU)des  sticticalis  and    its  control.]  —  « XosnHCTBO    Ha    AOHy.» 
[Husbandry  on  the  Don],  Novotcherkassk,  xi,  no.   11,  25th  June 
1916,  pp.  492-494. 

An  outbreak  of  caterpillars  of  Phlyctaenodes  sticticalis  is  recorded 
and  the  immediate  appUcation  of  spraying  with  Paris  green  is  urged. 
The  usual  remedies  are  given,  including  cultivation  of  the  ground 
during  the  pupal  stage,  destroying  the  adults  by  burning  dry  grass 
etc.,  and  the  destruction  of  weeds  serving  for  oviposition. 
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Sands  (W.  N.).  Native  Food  Plants  and  Feeding  Habits  of  the  Cotton 
Stalner  In  St.  \lneent—Agfic.  News,  Barbados,  xv,  nos.  369  & 
370,  17th  June  &  1st  July  1916,  pp.  202-203  &  218. 

Injury  to  cotton  by  Dysdercus  ddauneyi,  Leth.  (cotton  stainer)  in 
St.  Vincent  has  been  followed  during  the  past  three  years  by  a  fungus 
disease  of  the  bolls  which  has  resulted  in  serious  loss.  Investigations 
have  been  carried  out  relating  to  the  feeding  habits  and  native  host 
plants  of  the  bug,  in  order  to  devise  new  methods  of  control  other  than 
by  hand-picking.  Cotton  plants  are  usually  pulled  up  and  burned  by 
the  end  of  February  and  the  new  crop  is  planted  in  May.  During  the 
interval  the  insects  feed  on  flowers  of  Mangifera  indica  (mango),  Eupa- 
torium  odoratum,  Cordia  cylindrostachys  (black  sage),  and  Moringa 
pterygosperma  (horse  radish  tree),  on  the  fruit  of  BMscus  esculentus 
(okra)  and  Mormordica  charantia,  and  on  secretions  of  scale-insects,  but 
do  not  seem  able  to  breed  on  these  hosts.  Eriodendron  anfraduosum 
(silk-cotton  tree)  and  Thespesia  populnea  (John  Bull  tree)  are  more  im- 
portant than  the  above  hosts,  in  that  they  form  breeding  places  and  thus 
furnish  a  supply  of  insects  for  the  infestation  of  the  new  cotton  crop. 
E,  anfraduosum  occurs  chiefly  in  the  Leeward  district  near  the  coast. 
Male  and  female  insects  appear  on  the  trees  at  the  end  of  February, 
at  the  time  when  the  yoimg  bolls  begin  to  swell.  Young  insects  are 
found  at  the  beginning  of  April  on  damaged  bolls  both  on  the  tree  and 
on  the  groimd,  and  later  occur  on  seeds  on  the  ground.  The  latter 
form  a  source  of  food  until  the  cotton  crop  is  ready.  The  examination 
of  injured  bolls  has  failed  to  show  the  presence  of  the  fungus  causing 
internal  boll  disease.  E,  anfraduosum  does  not  flower  every  year  and 
is  therefore  only  periodically  a  source  of  danger.  It  should  either  be 
destroyed  or  pruned  back  as  soon  as  the  flowers  are  seen.  T.  popfkjdnjea 
occurs  extensively  in  a  part  of  the  Windward  district,  and  in  smaller 
mmibers  in  the  Leeward  district.  Breeding  takes  place  very  freely  on 
this  tree  during  April.  It  should  therefore  oe  treated  in  the  same  way 
as  the  previous  species.  Natural  enemies  of  the  cotton  stainer  include 
several  birds  and  a  mite. 


Cacao  Thrips  and  Die-Back  in  St.  Vincent— ^j^no.  N&ms,  Barbados, 
^       XV,  nos.  369  &  370,  17th  June  &  1st  July  1916,  pp.  206-207  & 
222-223. 

A  number  of  cacao  estates  in  St.  Vincent  were  visited  by  the  Ento- 
mologist and  Mycologist  for  the  purpose  of  investigating  the  status  of 
Hdiothrips  rubrocindus  (cacao  thnps)  in  these  districts.  On  one  estate, 
two  periods  of  abundance  of  thrips  occurred  during  the  year,  one  in 
April  and  May,  in  the  dry  season,  and  the  other  m  September  and 
October,  in  the  wet  season.  Two  conditions  among  unhealthy  or  dead 
trees  were  observed  : — (1)  trees  which  were  attacked  by  a  root  disease 
due  to  the  fungus  RosMina  sp. ;  (2)  trees  which  were  dead  or  dying 
and  had  been  severely  attacked  by  thrips,  the  dead  branches  being 
infested  with  Diplodia  (die-back  fungus).  This  disease  was  also  found 
both  in  young  and  mature  trees,  and  trees  thus  affected  were  very 
susceptible  to  injury  by  thrips. 

Certain  remedial  measures  are  suggested  for  trees  sufiering  from 
Diplodia,    Shade  plants,  such  as  banana,  tannia  and  Gliricidia  should 
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%e  allowed  to  develop  an  abundant  top  shade.  Aralia  guUfoylei 
planted  closely  should  afiord  a  very  effective  screen.  A  definite  system 
of  manurial  treatment  should  be  followed.  The  following  routine  is 
suggested  : — First  year :  pen  manure ;  second  and  fourth  year  : 
mulch,  leaves  and  bush ;  third  year :  cotton-seed  meal  and  basic 
islag. 


Theobald  (F.  V.).  Notes  on  New  and  Little  Known  British  Aphides, 
ii.  —  Entomologist,  London,  xlix,  no.  639,  August  1916, 
pp.  182-185,  1  fig. 

The  following  species  are  described : — Siphocoryne  aJhoapicalis, 
sp.  n.,  on  Malva  spp.  in  Kent ;  Aphis  piantaginis,  Schrank,  on  Plantago 
«pp.,  Daucus  carota,  Viola  spp..  Chrysanthemum  leucanthemum,  etc., 
throughout  England ;  Brachycolus  steUariae,  Hardy,  on  SteUaria 
holostea  and  S,  graminea ;  and  LachnieUa  nigrotvberculata,  Del  Guer., 
on  Larix  Uptolassa,  in  Lancashire. 


Harrison  (J.  W.  H.).  Coecidae  and  Aleyrodidae  in  Northumberland, 
Durham,  and  North-East  Yorkshire. — Entomologist,  London,  xlix, 
no.  639,  August  1916,  pp.  172-174. 

The  following  species  of  Coccidae  are  recorded : — Aspidiotus 
iritannicus,  Newst. ;  Chionasjns  salicis,  L. ;  Eriopdtisfestuoae,  Fons. ; 
Asterolecanium  variolosum,  Batz. ;  Evlecanium  (Lecanium)  cUiaium, 
Doug. ;  Physokermes  abietis,  Geoff. ;  Dactylojnus  hibemicus,  Newst. ; 
Eriococcus  devoniensis,  Green ;  Fonscolombiafraxini,  Kalt. ;  Ortheziola 
^dovskyi,  Sulc. ;  Orthezia  oataphracta,  Shaw ;  0.  urtica^,  L. ; 
Newsteadia  floccosa,  De  Geer. 

The  species  of  Aleurodidae  recorded  are : — Aleurochiton  aceris, 
<Jeoff. ;  Aleurodes  lonicerae,  Walk. ;  A,  proliteUa,  L. ;  A.  mbicola, 
Dougl. ;  A.  brassicae,  Walk,  and  A,  (Asterochiton)  vaporariorum, 
"Westw. 


iKHARE  (J.  L.).  A  Longicorn  Beetle  (Cerambycid)  Feeding  on  Orangfe 
Trees. — Jl,  Bombay  Nat,  Hist.  Soc,  Bombay,  xxiv,  no.  3, 
20th  June  1916,  pp.  610-612.    [Received  3rd  August  1916.] 

This  Longicorn,  Stromatium  barbatum,  F.,  has  been  recorded  from 
Assam,-  North-west  India,  Ceylon,  Burmah,  Mauritius,  Madagascar, 
<etc.,  where  it  infests  forest  trees  such  as  teak.  Acacia  catechu,  Dendro- 
icalamus  strictus,  mango,  and  bamboo.  In  the  present  instance,  a 
larva,  beUeved  to  be  that  of  5.  barbatum,  was  taken  from  the  hole 
bored  by  the  larva  of  a  moth  (Arbda)  in  the  green  branch  of  an  orange 
tree.  This  species  usually  bores  in  the  wood  of  dead  trees.  Adults 
emerge  in  June  and  July,  and  the  females  oviposit  in  cracks  in  the 
bark.  The  entire  larval  period  and  the  pupal  stage  are  passed  inside 
the  tree.  The  minimum  duration  of  the  liie-cycle  is  from  1^  to  2  years. 
It  is  recommended  that  old  orange  trees  which  are  infested  should 
he  removed  and  destroyed ;  wounds  and  cracks  in  the  bark  should 
be  painted  over  with  a  mixture  of  beeswax,  resin  and  Unseed  oil. 
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DxTTT  (H.  L.).  Agraiis  at  Colgon  and  Ghogha. — Agric,  Jl,  Dept.  Agric.^ 
Bihar  and  Orissa,  Patna,  iii,  no.  2,  October  1915,  pp.  33-40, 1  map. 
[Received  3rd  August  1916.] 

The  Andr6s-Maire  trap  was  used  during  1913-14  against  Agrotis- 
ypsilon  attacking  rabi  crops  in  the  Bhagalpur  district.  During  1913,. 
traps  were  working  between  9th  September  and  23rd  December  at 
Ekchari  and  between  17th  September  and  the  latter  date  at  Tawrar. 
In  the  former  locaUty,  mark^  success  attended  the  use  of  the  trap& 
and  no  damage  from  A.  ypsilon  was  noted ;  in  the  latter,  injury  waa 
limited  to  about  12^  acres.  The  number  of  moths  captured  during- 
the  season  was  45,465,  of  which  26,652  were  females.  During  1914 
a  certain  loss  in  the  crops  was  reported  from  both  locaUties ;  this 
was  however  partly  due  to  the  abnormal  drought  between  the  end  of 
September  and  January.  Traps  were  used  on  a  larger  scale  than  in 
the  preceding  year;  at  Ekchari  the  number  of  moths  caught  Was 
23,535,  of  which  10,469  were  females.  The  results  of  the  campaign, 
have  had  the  effect  of  slicrhtly  increasing  the  value  of  the  land  and  of 
bringing  into  cultivation  land  whichhL  been  lying  waste  owing  to 
former  ravages  by  this  moth. 

Duncan  (R.  S.).  Dust  Sprayer  Tested  In  Mr.  Gibson's  Orchard. — 
Canadian  HorticuUuristy  Peterboro^  Onty  zxzix,  no.  7,  July,  1916^ 
p.  166,  2  figs. 

The  dust  spray  tested  on  orchard  trees  consbted  of  a  mixture  of 
85  per  cent,  sulphur  and  15  per  cent,  lead  arsenate.  The  quantity 
used  for  each  tree  varied  from  1  to  2  lb.  for  each  appUcation.  No 
opinion  can  yet  be  given  on  the  value  of  this  spray.  The  chief  advan- 
tage is  the  ease  and  rapidity  with  which  the  spray  can  be  applied. 
Application  should  be  made  on  a  calm  day  at  the  same  dates  as  those 
on  which  liquid  sprays  are  generally  used. 

CoAD  (B.  R.).  Cotton  Boll-Weevil  Control  In  the  Mississippi  Dalta» 
with  Spedal  Reference  to  Square  Picking  and  Weevil  Pieldng. — 
U.S.  Dept.  Agric.,  Washington,  D.C.,  Bull.  no.  382,  8th  July  1916,. 
12  pp. 

The  heavy  rainfall  prevaiUng  in  the  delta  re^on  of  the  Mississippi 
favours  the  survival  of  the  cotton  boll  weevil  [^ArUhovwmus^ 
grandis]  in  fallen  squares.  Tests  were  therefore  made  to  determine 
the  value  of  collectmg  hibernating  weevils  from  the  plants  in  spring 
and  of  destroying  &llen  squares.  In  1915  square-picking  was  begun, 
on  16th  June  and  was  repeated  at  intervals  of  seven  days  imtil  14th 
July.  Comparison  with  a  control  plot  showed  an  increase  of  23  per 
cent,  of  seed  cotton  in  the  picked  plot.  Beneficial  results  were  obtained 
by  the  collection  of  weevils  from  standing  plants,  by  shaking  them 
into  sacks  held  below  the  plant  and  later  destroying  them  by  means  of 
water  covered  with  a  layer  of  kerosene.  This  method  proved  to  be 
superior  to  hand-picking,  since,  in  the  latter,  weevils  were  liable  to  be 
overlooked  or  to  fall  to  the  ground  when  the  plant  was  disturbed. 
When  however  the  cost  of  labour  was  taken  into  consideration,  the 
margin  of  profit  appears  to  be  too  slight  to  render  these  measures 
of  commercial  value. 
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Smith  (L.  B.).  Second  Report  on  Insectieldes  tor  the  Control  of  the 
Colorado  Potato  Beetle  {Leptinotarsadecetnlineata,  Saj).— Virginia 
Truck  Expt.  Sta.,  Norfolk,  Bull.  no.  17,  Ist  October  1916, 
pp.  369-376,  2  tables.    [Received  5th  August  1916.] 

Various  insecticides  were  tested  as  to  their  value  in  controlling  larvae 
and  adults  of  Leptinotarsa  decemlineata.  Five  sprayings  were  made 
between  19th  May  and  19th  June  inclusive ;  the  number  of  living 
beetles  was  counted  before,  and  24,  48  and  72  hours  after  spraying. 
The  results  showed  that  91*8  per  cent,  of  the  adults  and  90*9  per  cent, 
of  the  larvae  were  killed  by  a  spray  consisting  of  50  U.S.  gals,  home- 
made Bordeaux  mixture,  4  lb.  lead  arsenate,  and  1  lb.  Paris  green. 
No  injury  to  the  foliage  was  observed.  Zinc  arsenite  paste,  at  the  rate 
of  2  lb.  to  50  gals.  Bordeaus^mixture,  destroyed  80'7  per  cent,  of  adults 
and  87'7  per  cent,  of  larvae.  The  poison  acted  rapidly  and  did  not 
injure  the  foliage.  This  preparation  is  recommended  for  general  use. 
Calcium  arsenate,  at  the  rate  of  5  lb.  paste  to  50  gals.  Bordeaux  mixture,, 
was  tested,  with  the  result  that  78*2  per  cent,  of  adults  and  66*5  per 
cent,  of  larvae  were  killed.  This  compoimd  may  in  future  prove  of 
much  value  as  an  insecticide,  since  it  did  not  injure  the  leaves,  showed 
marked  adhesive  properties  and  was  cheaper  than  lead  arsenate. 
Several  proprietary  compounds  also  gave  satisfactory  results. 


Surface  (H.  A.).     The  Striped  Stalk  Bovet.— Weekly   Press  Butt., 
Penns.  Dept.  Agric.,  Harrisburg,  i,  no.  29,  27th  July  1916. 

Papaipema  nebris  (nitela)  (striped  stalk  borer)  injures  potatoes, 
tomatoes,  dahlias,  chrysanthemums,  etc.  The  only  method  of  control 
is  to  cut  and  bum  infested  plants  and  weeds  growing  near  them. 
Weeds  should  be  mown  three  or  four  times  a  year  to  prevent  the  insect 
from  reaching  maturity. 


EuwANA  (S.  I).  Some  New  Seale  Insects  of  Ji^an. — Antiotationes 
Zoologicae  Japonenses,  Tokyo,  iz,  no.  2,  June  1916,  pp.  145-152, 
1  plate.    [Received  5th  August  1916.] 

The  following  new  scale-insects  are  described: — Protopidvinaria 
japonica  on  Falsia  japonica ;  Asterolecanium  bambusicola,  A.  hemi- 
sphaericum  and  A,  masuii,  on  bamboo ;  A.  lUseae  on  LUsea  glauca ; 
A,  tokyonisy  on  Pasania  cuspidata;  and  Nipponorthezia  ardisiae,  gen.  et 
sp.  n.,  on  the  roots  of  Ardisia  japonica. 


BxTTTRiCK  (P.  L.).  Another  Insect  Enemy  of  the  White  Pine.— ^m^r. 
Forestry,  Washington,  B.C.,  xxii,  no.  271,  July  1916,  pp.  395-396, 
4  figs. 

This  article  gives  information  regarding  the  pine  sawfly  Lophyrus 
pini,  L.  {simtlis.  Hart.),  which  has  already  been  abstracted  [see  this 
Review,  Ser.  A,  iv,  p.  242]. 
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Olaseb  (R.  W.)  &  Chapman  (J.  W.).  The  Nature  of  the  Polyhedral 
Bodies  found  in  Insects. — Biol,  BuU.,  Marine  Biol  Lab.,  Woods 
Hole,  Mass.,  xxx,  no.  5,  May  1916,  pp.  367-390,  3  plates. 
[Received  5th  August  1916.] 

Polyhedral  diseases  are  known  to  occur  in  nature  in  the  caterpillars 
of  the  following  Lepidoptera : — HemHeuca  maia,  Dru.,  Apantesis 
virgo,  L.,  Cirphis  (Lmcania)  unipuncta,  Haw.,  Agrotisunicdor  (Nodua 
clandestina,  Harr.),  Phytometra  (Autographa)  brassicae,  Riley,  Lymantria 
{Porthetria)  dispar,  L.,  L.  monacha,  L.,  Hemerocampa  (Orgyia)  leucosti- 
gma,  S.  &  A.,  Malacosoma  americana,  ¥.,  M.  disstria,  Hb.,  Bombyx 
mori,  L.,  Phryganidia  califomica,  Pack.,  and  Colias  philodice,  God. 
Several  forms  of  disease  can  be  distinguished,  each  of  which  is  charac- 
terised by  a  special  type  of  polyhedra.  The  size  of  the  polyhedra 
varies  very  considerably  in  different  species  of  insects,  but  there  is  a 
marked  similarity  in  shape.  Wilt  disease  of  gipsy  moths,  army  worms, 
etc.,  is  caused  by  a  filterable  virus  and  it  is  believed  that  the  polyhedra 
arise  as  a  reaction  against  the  invasion  of  this  virus.  The  latter 
disintegrates  the  nuclear  material  of  certain  tissue  cells  in  such  a  way 
that  polyhedral  bodies  are  synthesised  from  the  disintegrating  proteins. 
The  polyhedra  are  therefore  not  living  organisms  which  are  responsible 
for  the  disease. 


Ehrhorn  (E.  M.).  Report  of  the  Division  of  Entomology  [for  March, 
April,  May  1916] — Hawaiian  Forester  dk  Agriculturist,  Honolulu, 
xiii,  no.  6,  June  1916,  pp.  195-202.  [Received  11th  August  1916.] 

The  following  pests  were  among  those  intercepted  between  March 
and  May  : — ^From  Japan  :  Aulacaspis  (Diaspis)  pentagona  on  flowering 
cherry  trees.  From  Manila : — A  larva  of  a  weevil,  Acythopevs 
aterrimus,  in  the  stem  of  a  Pkalaenopsis  orchid.  From  Philadelphia  : — 
A  .green  Psyllid  on  Buxus ;  Ischnaspis  longirostris  (thread  scale)  on 
Ixora  ;  and  Pseudococcus  hngispinus  (mealy  bugs)  on  Pandanus. 

Parasites  reared  and  liberated  included : — Tetrastichus  giffardi, 
Diachasma  fullawayi,  D.  tryoni  and  Opius  humilis. 

O'GrABA  (P.  J.).  A  Hew  Mite  from  the  Hawaiian  Islands.  — Science, 
Lancaster,  Pa,  xliv,  no.  1126,  28bh  July  1916,  p.  142. 

A  new  species  of  Eriophyes  is  recorded  from  the  imdersurface  of  the 
leaves  of  Litchi  chinensis  in  Hawaii.  Injury  resulted  in  a  curling  of  the 
leaves.  The  mite  may  be  of  Hawaiian  origin,  as  it  has  not  been 
recorded  from  China,  whence  the  plant  was  imported. 

Harris  (W.).  Report  of  the  Superintendent  of  Public  Gardens.— ^Inn. 
Kept.  Jamaica  Dept.  Agric.  for  the  Year  ended  31st  March  1916, 
Kingston  1916,  pp.  4-12. 

The  oleander  scale  [Aspidiottis  hederae]  is  troublesome  on  oleanders 
in  Hope  Gardens,  but  is  kept  in  check  by  occasional  sprajdngs  of  lime 
and  sulphur  wash.  Cosmopolites  sordidus,  Chevr.  (black  weevil  borer 
of  bananas)  attacked  bananas  near  Castleton  Gardens.  The  plants 
in  the  infested  area  were  dug  out,  chopped  up,  and  buried  in  pits  three 
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feet  square  and  one  foot  deep,  covered  with  six  inches  of  soil  which 
was  beaten  firm ;  in  each  pit  was  placed  2  oz.  of  carbon  bisulphide. 
Subsequent  examination  showed  that  all  insects  and  their  larvae  had 
been  killed  in  the  pits.  Banana  plants  in  the  gardens  and  adjoining 
lands  were  dug  out,  chopped  up  and  buried  in  deep  trenches.  In  the 
infested  area  the  weevils  and  their  larvae  were  found  only  in  old 
decaying  stumps  and  stems. 

BrrcmE  (A.  H.).  Report  of  Entomologist  for  Year  1915-1916.— ^Inn. 
Rept.  Jamaica  Dept.  Agric.  for  the  Year  ended  31st  March  1916 y. 
Kingston  1916,  pp.  31-34. 

The  black  fly  of  citrus,  Aleurocanthus  woglumiy  Quaint.,  has  con- 
tinued to  spread  and  during  the  past  year  has  been  reported  from  two 
of  the  largest  citrus  groves  in  the  island.  This  Aleurodid  appears, 
capable  .of  doing  greater  damage  than  Aleurodes  (Dialeurodes)  dtri,, 
R.  &  H.,  and  A.  (D.)  citrifolii,  Morg.,  combined,  as,  imlike  these  white- 
flies  of  Florida,  it  breeds  during  the  entire  year.  The  Florida  citrus 
spray  of  Diamond  parafiGin  oil  and  whale  oil  soap  is  effective  against  it, 
two  sprayings  at  a  short  interval  being  advisable  at  first.  LejndosapJies^ 
beckii,  Newm.  (purple  scale)  finds  the  shade  and  protection  it  prefers 
on  trees  infested  by  A.  iwghimi  and  their  combined  effect  is  most 
harmful.  Chionaspis  citri,  Comst.  (white  scale)  is  general,  and  imtended 
trees  are  in  some  localities  being  killed  out  by  the  abundance  of  this, 
insect.  Chrysomphalus  aoniduniy  L.  (ficus,  Ashm.),  Parlatoria  zizyphuSy 
Lucas,  Fiorinia  fioriniaCy  Targ.,  Parlatoria  pergandeiy  Comst.,  Pseud- 
aomdia  articuLatvSy  Morg.,  have  also  been  present  on  the  material 
examined.  Eriophyes  oleivoniSy  Ashm.  (rust  mite)  was  not  a  serious 
pest  during  the  past  season.  A  species  of  Pachnaeus,  probably  P.  dis- 
tans,  Lachnopus  aurifety  Prepodes  (Diaprepes)  vittatus  and  Diaprepes  sp. 
have  also  been  taken  injuring  the  leaves  of  citrus.  The  services  of  a 
black  ant  [Cremastoga^ter  brevispinosa,  Mayr,  var.]  have  been  enlisted 
against  A.  woglumiy  so  far  with  success.  This  ant  occurs  naturally  on- 
logwood,  building  its  nests  in  the  forks  of  branches,  and  the  nests  have 
been  transferred  one  to  each  citrus  tree.  Numerous  cacao  trees  with  root 
systems  impaired  by  roolrinf esting  grubs  were  blown  completely  over  by 
the  hurricane  of  lastautunm.  While  much  has  been  written  concerning 
the  injury  done  by  Prepodes  vittatus  ("  Fiddler  "),  the  author's  investi- 
gations tend  to  show  that  a  species  of  Lachnostema  is  most  concerned^ 
At  the  present  time  grubbing  of  the  roots  is  the  control  resorted  to, 
the  cost  being  about  one  penny  per  tree  per  year.  Heliothrips  {Seteno-^ 
thrips)  rvbrodnctuSy  Giard  (red-banded  thrips)  seriously  attacked  and 
defoliated  cacao,  especially  in  dry  localities  or  during  dry  weather. 
The  Florida  citrus  spray  (at  strength  of  1  in  50)  or  Black  Leaf  40  (at 
strength  of  1  in  2,000  with  3  lb.  of  soap  added  to  each  100  gals,  of  spray) 
appear  to  be  the  most  satisfactory  remedies.  Two  sprayings  at  short 
intervals  are  necessary.  Injury  to  the  epidermis  of  cacao  pods  by  the 
minings  of  what  is  probably  an  Agromyzid  have  been  noticed  recently. 
H.  rubrocinctiLS  also  extensively  injured  mango  leaves  and 
fruit.  The  leaves  of  the  growing  tips  blacken,  curl  and  drop  off,  while 
in  extreme  cases  there  is  total  defoUation.  Attack  arrests  growth 
and  the  fruit  is  generally  small  and  inedible.  The  punctured  areas 
subsequently  form  the  point  of  attack  of  various  fui^.    Anastrepha 
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fraterculuSi  Wied.  (mango  fly),  was  severe  in  some  localities  on  the 
summer  mango  crop  and  was  appearing  again  on  the  spring  crop. 
Its  preference  for  certain  varieties  requires  study.    The  destruction 
of  fallen  fruit  and  the  cultivation  of  the  surface  soil  beneath  the  mango 
trees  have  been  recommended.    Alabama  argiUacea,  Hb.    (cotton 
caterpillar)  was  heavily  parasitised  in  the  autumn  hy  Chalets  anntdata,  F. 
Dustmg  with  bags  of  Paris  green  was  generally  practised  against  this 
insect  in  the  cotton  areas.    Sawsetia  nigra,  Nietn.  (black  scale)  and 
Hemichionaspis  minor,  Mask,  (white  scale)  were  abundant  wherever 
cotton  was  grown.  Insecticidal  control  is  necessary,  as  the  action  of 
the  Hymenopterous  parasites  of  these  scales  is  very  feeble  at  present. 
In  the  drought  prevailing  in  the  Vere  sugar-cane  areas  in  spring  and 
early  sunmier  1915,  Stenocranus  saccharivdrus,  Westw.  (cane-fly)  was 
general  and  greatly  interfered  with  the  young  cane.    Old  cane  was 
badly  blackened  by  the  consequent  sooty  mould.    Fine  weather  caused 
S,  saccharivorus  to  disappear.    The  larvae  of  Erinnyis  eUo,  L.,  caused 
extensive  damage  to  cassava  in  St.  Elizabeth  and  South  Manchester. 
The  later  larvae  were  heavily  parasitised  by  Apantdes  americanus^ 
Lep.    Horismenus  apantdivorus,  Crawf.,  and  a  PteromaUd  were  also 
bred  from  them.    Where  cassava  was  just  making  its  first  growth  at 
the  time  of  the  outbreak,  the  plants  received  a  serious  set-back  and  in 
«ome  places  were  killed.    It  is  advisable  therefore  to  delay  planting 
till  just  after  the  season  for  these  caterpillars,  so  that  plants  will  have 
maae  a  maximum  growth  before  the  following  outbreak.    Under  the 
conditions  prevailing,  hand-picking  the  caterpillars  was  the  cheapest 
method  of  control.    Protection  of  the  parasite's  cocoon  masses  and 
scuffling  the  soil  to  expose  the  pupae  of  the  moth  were  also  advised. 
The  Cling  Cling  {Quiscali^  crassirostris)  assembled  in  the  cassava  fields 
during  the  St.  Elizabeth  outbreak  and  rendered  most  valuable  assb- 
tance.  Lonchaea  chalybea,  Wied.  (bud  maggot)  was  present  everywhere, 
and  a  red  spider  was  responsible  for  a  spotting  of  the  leaves.    The 
Longicom,  LagocMrus  obsoletiis,  Thom.,  which  is  such  a  formidable 
pest  in  Cuba,  is  happily  not  yet  present  in  Jamaica.    Euscepes  batatae, 
Waterh.  (sweet  potato  scarabee)  was  most  destructive  to  sweet  potato 
in  the  arid  districts  of  St.  Elizabeth,  while  in  the  vale  of  St.  Thomas 
Cylas  formicarius,  F.  (sweet  potato  weevil)  caused  the  loss  of  25  per 
cent,  of  the  crop.    St.  Vincent  yam  tubers  from  the  Stony  districts 
were  heavily  infested  with  the  scale,  Targionia  hartii,  Ckll.     In 
November  in  the  Pedro  Plains  district,  there  was  an  outbreak  of  the 
locusts,  Schistocerca  pattens,  Thimb.,  and  S.  inscripta,  Walk.,  in  which 
maize   and   other   crops   suffered.    The   Katydid,   Neoconocephalus 
gvUalus,  Serv.,  was  also  present.    In  the  autumn  of  1915  the  cricket, 
Gryllus  assimilis,  F.,  became  very  abimdant  and  vegetables  and  flowers 
when  newly  planted  out  were  much  damaged.    Tobacco  was  also 
:attacked,  but  the  Elansas  poison  bait  here  proved  effective  [for  other 
insect  pests  of  tobacco  see  this  Review,  Ser.  A,  iv,  p.  153].    Maize  was 
attacked  even  before  it  germinated  and  a  loss  of  100  per  cent,  occurred 
in  some  instances.    Though  not  entirely  satisfactory,  red  lead  appUed 
wet  as  a  seed  coating  is  the  best  repellent  known  at  present.    Coal  tar, 
which  has  been  advocated,  only  permits  of  10  per  cent,  germination. 
Laphygma  frugiperda,  S.  &  A.  (fall  army  worm)  seriously  defoliated 
maize  in  certain  locaUties  and  attacked  sugar-cane  on  two  estates. 
On  one  of  these  the  land  was  flooded  and  the  injury  ceased.    The 
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Tachinid  parasites,  Frontina  aletiae,  Riley,  and  Archytas  pUiventris, 
Wulp,  were  bred  out  and  the  percentage  of  parasitism  was  high. 
ChUmdea  (Hdiothis)  obsoleta,  F.  (com  earworm)  seriously  damaged 
maize  in  some  localities,  in  one  instance  90-100  per  cent,  infestation 
of  the  cobs  occurred.  The  ears  were  subsequently  heavily  infested 
in  the  fields  by  Cdlandra  granaria,  L.,  and  in  one  sample  SUvanics 
^surinamensis,  L.,  was  most  abundant.  DicUraea  saccharcdiSy  F.  (stalk 
borer)  was  present  in  specimens  from  St.  Mary  and  Clarendon.  The 
destructive  wood-boring  Bostrychid,  Apate  terdnanSy  Pall.,  was  noticed 
attacking  Pithecolobium  saman,  Cajanus  indicus  (Congo  pea),  Persea 
jprcUissima  (avocado),  etc.  Caryoborus  sp.  and  Ccdandra  linearis^ 
Herbst,  caused  considerable  damage  to  the  pods  of  Tamarindtis  indica 
^tamarind).  Specimens  of  the  fungus,  Cordicem  sphecocephalay 
Klotzch,  growing  on,  and  killing  wasps  of  the  genus  iPolistes,  were  sent 
in.  The  fungus,  Isaria  barberiy  parasitic  upon  DicUraea  sacchardlis 
was  collected  at  Chapelton.  The  presence  of  Cosmopolites  sordiduSy 
Germ,  (black  banana  weevil)  in  the  island  was  recorded  in 
November  1915  [see  this  Review,  Ser.  A,  iv,  p.  175].  From  GlengoflEe 
and  Spanish  Town  complaints  of  infestation  of  hives  by  OaUeria 
wneUoneUay  L  (wax  moth)  were  received. 

Cli^ment  (A.  L.).  Les  inseetes  du  saule.  [Insect  pests  of  the  willow.] 
— La  Vie  Agric,  ei  Rur.,  PariSy  vi,  no.  32,  5th  August  1916, 
pp.  99-103,  10  figs. 

AccordiAg  to  Bellevoye  more  than  450  species  of  insects  live  on  the 
willow.  In  this  article  only  the  most  injurious  ones  are  briefly  dealt 
with. 

Coleoptera  : — Mdoloniha  mdolonthay  Phyllopertha  horticolay  Anonuda 
Jrischiy  AgrHus  viridis  and  Cryptorrhynchus  tapathi.  The  las1>-named 
is  the  most  injurious  of  the  weevils  infesting  the  willow.  The  bark  of 
the  branches  mined  by  the  larva  becomes  brown  and  splits  and  the 
branches  themselves  break  in  the  wind.  All  infested  branches,  whether 
on  the  tree  or  on  the  ground,  should  be  collected  and  burnt.  The 
adults  may  be  shaken  down  on  to  sheets.  The  adults  of  the  Lon^com, 
Saperda  carchariaSy  may  be  collected  in  the  same  manner,  while  the 
larva  of  this  beetle,  which  remains  within  the  trunk  and  branches  for 
two  years,  m&j  be  killed  by  closing  the  holes  with  plugs  soaked  in 
carbon  bisulphide,  benzine,  etc.  In  the  nurseries  the  young  stems  may 
be  covered  with  a  mixture  of  cowdung  and  clay  to  a  thickness  sufficient 
to  prevent  oviposition  on  the  bark.  The  larvae  of  Lamia  textor  and 
Aromia  moschatay  which  resemble  those  of  /S.  carcharias  and  have  the 
4same  habits,  may  be  destroyed  in  the  same  way.  A  Chrysomelid, 
Melasoma  {Lina)populi,  oviposits  on  the  leaves,  which  are  devoured 
by  the  larvae.  There  are  two  or  three  generations  annually,  the  last 
one  hibernating  and  ovipositing  in  the  following  spring.  Shaking  the 
insect  on  to  sheets  and  spraying  are  the  controls  advised.  Two  other 
Chrysomelids,  PhyUodecta  mteliinae  and  P.  vrdgatissima,  appear  from 
April  to  July  or  August.  There  are  two  generations  a  year,  the  second 
hibernates  and  then  oviposits  in  the  spring,  when  the  young  larvae 
attack  the  buds  and,  later  on,  the  leaves.  The  beetles  may  be  caught 
in  shelter-traps  and  then  burnt.  Against  the  larvae,  dusting  with 
quicklime  is  recommended,  followed  by  a  spray  of  a  nicotine  solution 
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prepared  as  follows :  10  lb.  of  black  soap  is  dissolved  in  4-5  gals,  of 
hot  water  and  2  lb.  of  sodium  carbonate  is  dissolved  in  1  gal.  of 
water;  the  two  solutions  are  mixed  and  1  gal.  of  spirit,  2  gals, 
of  tobacco  extract  and  95  gals,  of  water  are  added.  The  adults 
can  also  be  collected  with  the  Haltica  funnel.  Arsenicals  may  also> 
be  used  against  these  beetles.  These  control  measures  may  be  applied 
against  Oaleruca  {OaleriiceUa)  cajyreae  and  GalencceUa  Uneda,  as  well  a& 
against  Plagiodera  armoradae  and  various  species  of  HaUica, 

Hymenoptera : — ^The  larvae  of  Cimbex,  Hylotomay  and  of  many  speciea 
of  Nemaius  feed  on  the  leaves  of  the  willow ;  those' of  other  Nematus 
Uve  within  the  leaf-galls  produced  by  them,  while  Sirex  larvae  Uve  in 
the  wood  like  Longicom  larvae.  The  larvae  of  Pontania  and  many  of 
those  of  Cryptocampa  live  in  the  petioles  and  in  the  buds,  causing 
various  maUormations.  The  controls  given  above  may  be  used 
against  all  these  pests. 

Lepidoptera : — ^The  larvae  of  Pierts  rapae,  Apatura  iJta,  Vanessa 
polyMoroSj  F.  antiopa^  Sphinx  {Smerinthv^s)  ocellcUa  and  Amorpha 
(S.)  populi  occur  on  the  willow,  but  do  not  do  noticeable  injury.  The 
larva  of  Aegeria  {Sesia)  apiformis  mines  the  trunks  of  willows  and 
popiars  and  requires  the  same  treatment  as  Longicom  larvae. 
Collection  and  destruction  of  infested  twigs  is  the  control  advised  in 
the  case  of  Aegeria  {Sesia)  formicaeformis.  The  larva  of  Earia^ 
chhrana  binds  the  terminal  leaves  in  a  bundle,  within  which  it  devours 
the  bud  and  stem.  The  nymphal  stage  is  passed  in  a  cocoon 
on  the  branches.  The  leaf -bundles  shoiQd  be  gathered  and  burnt  before 
the  larva  emerges.  The  wood-eating  larvae  of  Cossus  cossus  {ligni- 
perda)  and  Zeuzera  pyrina  (aescvli)  attack  willows,  the  former  the 
trunk  and  the  latter  the  branches.  Lymantria  dispart  Euproctis 
chrysorrhoea  and  Stilpnotia  solids  injure  willows  and  should  be 
controlled  by  means  of  light  traps  and  by  scraping  off  the  eggs,  which 
may  also  be  painted  over  with  tar.  The  larva  of  Dicranura  vinula 
also  occurs  on  the  willow,  as  well  as  various  Noctuids,  Geometrids 
and  Microlepidoptera. 

Rhynchota  : — ^Various  Cercopids,  Aphrophorids  and  Tettigonids 
suck  the  sap  and  may  be  destroyed  by  repeatedly  spraying  with  a 
2  per  cent,  black  soap  solution,  or  with  a  solution  containing  2  per  cent, 
black  soap  and  2  per  cent,  nicotine.  These  sprays  are  idso  effective 
against  Aphis  saliceti  and  Melanoxantherium  (MdanoxanJthus)  salicis ; 
and  with  the  addition  of  2  lb.  of  soditun  carbonate  and  1  gal.  of  spirit 
per  100  gals,  of  insecticide,  these  solutions  are  useful  against 
Kermes  saJdds, 

Diptera  : — Rhabdophaga  rosaria  and  JR.  pulvini  are  two  Cecidomjdds 
which  injure  willows.  The  larva  of  the  former  lives  in  a  kind  of  gall 
at  the  tip  of  the  branches,  while  that  of  the  latter  causes  the  young 
twigs  to  wither ;   these  must  be  cut  off  and  burnt. 

Several  species  of  Eriophyes  (Phytoptus)  attack  the  leaves  and  the 
twigs  of  willows  and  may  at  times  do  important  damage.  These  mites 
may  be  controlled  by  cutting  and  burning  infested  material  and  by 
using  nicotine  sprays. 
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PoBTiER  (P.)  &  Sartory  ( — ).  SuT  un  Spicaria  nouveau,  isoU  de  la 
ehenllle  de  Cossus  cossus;  Spicaria  cossus,  n.  sp.  [A  new  Spicaria 
from  the  larva  of  Coasts  cossus ;  Spicaria  cosstiSy  sp.  n.]— C  R. 
Soc.  Biol,  Paris,  Ixxix,  no.  14, 22nd  July  1916,  pp.  700-701, 1  fig. 

In  the  mines  of  Cosstis  cossus  the  ^oimg  larvae  have  been  sometimes 
found  to  be  in  a  mummified  condition  and  to  have  the  appearance  of 
silk-worm  larvae  killed  by  a  Muscardine  fungus.  The  fungus  con- 
cerned, Spicaria  cossus,  sp.  n.,  is  described  and  figured. 


FoRTiER  (P.)  k  Sartory  ( — ).  Sur  una  forme  [de  Botrytis  ba^iana, 
isoMe  de  la  chenille  de  Nonagria  typhae.  [A  form  of  Botrytis 
bassiana  from  the  larva  of  Nonagria  typhae,'] — C.  R.  Soc.  Biol., 
Paris,  Ixxix,  no.  14,  22nd  July  1916,  pp.  702-703. 

If  larvae  of  Nonagria  typhae,  which  feed  on  the  pith  inside  the  stems 
of  Typha  latifolia,  are  killed  and  kept  in  a  sufficiently  damp  place,  they 
will  be  foimd  to  mummify  and  to  become  covered  with  a  form  of 
Botrytis  bassiana. 


SiLVESTRi  (F.).  Contribuzione  alia  conoscenza  del  genere  Poropoea, 
Fdrster  (Hymenoptera,  Chalcididae).  [A  contribution  to  tixe 
knowledge  of  the  genus  Poropoea,  Forster.]— Separate,  dated 
2nd  August  1916,  from  Boll,  Lab.  Zool.  Oen.  Agrar.  R.  Scuola 
Sup.  Agric.,  Portici,  xi,  pp.  120-135,  9  figs. 

This  note  deals  with  two  species  of  the  genus  Poropoea  found 
in  Italy,  the  larvae  of  which  are  beneficial,  because  they  destroy 
the  eggs  of  two  injurious  Coleoptera.  P.  stollwerchi,  Forst.,  parasitises 
the  eggs  of  Attdabus  nitens.  Scop,  {curculionoides,  L.),  the  adults  of  both 
insects  appearing  in  the  second  half  of  April  and  early  in  May.  As  soon 
as  the  egg-tubes,  which  the  beetle  makes  with  leaves  of  Quercus  Hex 
and  other  trees,  are  formed,  the  Chalcid  oviposits  in  them.  The 
Chalcid  larva  attains  full  growth  in  six  or  seven  days.  The  complete 
life-cycle  from  egg  to  adult  occupies  14  or  15  days,  in  May.  The  adults 
of  the  first  generation  appear  from  mid-May  onwards  up  to  about  mid- 
June.  The  larvae  do  not  transform  into  pupae  on  attaining  full- 
growth  ;  this  takes  place  in  the  following  April,  the  larvae  having 
hibernated  in  the  egg-tubes.  P.  stoUwercki  may  destroy  up  to  50  per 
cent,  of  the  eggs  of  A.  nitens  and  is  therefore  of  some  importance  in 
control.  Ophioneurus  simplex,  Ratz.,  Trichogramma  simplex,  Rheinh., 
and  Ophioneurus  grandis,  Thompson,  are  synonyms  of  P.  stoUv)ercki. 

P.  deJUijypii,  Rond.,  in  litt.,  was  observed  parasitising -Byc^wcn*^ 
betulae,  L.,  oy  De  Filippi,  who  placed  it  in  the  genus,  Ophioneurus. 
The  synonyms  of  this  species  are :  Ophioneurus  JUippii,  Kond.,  and 
0.  signatus,  Ratz.  Its  parasitic  habits  are  probably  similar  to  those 
of  P.  StoUwercki.  Adults  were  obtained  between  1st  and  10th  June 
from  tubes  of  Byctiscus  collected  between  20th  May  and  3rd  June. 
Others  were  obtained  up  to  17th  June  from  tubes  collected  on  5th  June. 
P.  deJUimni  is  known  to  occur  in  Italy  in  Piedmont,  Liguria,  Umbria 
and  in  the  province  of  Bari. 
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Vincent  (—).  Staphylinid  injurious  to  Turnips  in  Prance.— Zntermrf. 
Rev.  Science  cfe  Pract.  Agric,  (Mthly.  BuU.  Agric.  InteU.  Plant  DisJ), 
Rome,  vii,  no.  4,  April  1916,  p.  623.  [Abstract  from  C  R, 
Stances  Acad,  d' Agric.  France,  Paris,  ii,  no.  4,  26th  January 
1916,  pp.  87-88.]    [Received  20th  September  1916.] 

In  the  department  of  Finist^re  turnips  have  suffered  from  the  attacks 
of  a  StaphyUnid  beetle.  Good  results  were  obtained  against  it  witk 
toluene  and  still  better  with  benzine  at  the  rate  of  8*8  gals,  per  acre. 
A  rotation  of  crops  would  however  probably  be  a  more  economical 
measure. 

Ebause  (A.).  Tinea  doaceUa,  injurious  to  Dried  Edible  Mushrooms. — 
Internat.  Rev.  Science  <k  Pract.  Agric.  {Mthly.  Bull.  Agric.  InteU. 
Plant  Dis.),  Rome,  vii,  no.  4,  April  1916,  p.  623.  [Abstract  from 
Zeitschr.  Forst-  u.  Jagdwesen,  Berlin,  xlviii,  no.  2,  February  1916, 
pp.  73-78.]    [Received  20th  September  1916.] 

In  March  1915  a  quantity  of  dried  mushrooms  received  from  Ebers- 
walde  were  foimd  to  be  infested  with  Lepidopterous  larvae.  The  first 
adult  appeared  on  9th  April  and  was  identified  as  Tinea  docuxUa ; 
most  of  the  adults  appeared  in  May.  The  eggs  were  always  deposited 
singly  on  the  mushrooms. 

Papageorgios  (P.).  The  "  Fruit-fly  "  {Ceratitis  capitata)  injurious  to 
Citrus  in  Greece. — Internat.  Rev.  Science  &  Prod.  Agric.  (Mthly. 
BuU.  Agric.  IrUell.  Plant  Dis.),  Rome,  vii,  no.  4,  April  1916,  p.  623. 
[Abstract  from  DeUion,  Vasilikis  Georgikis  Etaireias,  Athens,  vii, 
no.  12,  pp.  25&-260, 1  fig. 

Ceratitis  cajtiUxta  caused  considerable  damage  in  1915  among  citrus 
trees  in  Attica  and  Epirus.  The  collection  of  infested  fruit  and  their 
treatment  with  lime  is  advised  against  the  larvae,  while  the  adults  may 
be  poisoned  with  grape  syrup  containing  a  5  per  cent,  solution  of 
arsenate  of  soda.  This  bait  should  be  placed  in  tins  himg  among  the 
branches. 

C!owley-Brown  (P.  C.)  k  Burkill  (I.  H.).  Locusts  in  Malacca ; 
July  1914  to  October  19\h.— Gardens'  Bull,  Straits  Settlements, 
Singapore,  i,  no.  10,  10th  July  1916,  pp.  335-349,  5  %s. 

During  the  period  imder  consideration,  locust  breeding  places  were 
most  numerous  around  two  centres,  Alar  Gajah  and  Jasin,  but  also 
occurred  at  less  frequent  intervals  throughout  the  territory.  The 
species  concerned  was  Locusta  (Pachytylus)  migratorioides.  Records 
of  hatching  in  various  districts  showed  that  no  emergence  took  place 
between  December  and  March,  probably  as  a  result  of  the  dryness  of 
the  soil.  A  further  comparison  of  rainfall  statistics  and  hatching 
records  showed  that  the  rate  of  hatching  decreased  in  any  half  moDl£ 
when  the  local  rainfall  was  very  heavy.  This  may  have  been  due  to 
the  fact  that  a  temperature  too  low  for  the  development  of  the  eggs 
may  have  resulted  from  rapid  evaporation  from  the  soil.  The  largest 
number  of  breeding  places  were  found  in  rubber  plantations  and  in 
lalang  waste  land.  The  latter  is  regarded  as  forming  dangerous  foci, 
whence  the  rice  lands  on  the  coastal  plains  may  become  infected. 
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QuiNN  (6.).  The  Orange  in  South  Australia.— JZ.  Dept.  Agric.,  South 
Australia,  Adelaide,  xix,  no.  11,  June  1916,  pp.  967-980. 
[Received  17th  August  1916.] 

The  most  serious  pests  of  orange  trees  in  South  Australia  are  the 
scale-insects  Chrysomphalus  (Aspidiotits)  aurantii,  Mask.,  and  Saissetia 
{Lecanium)  oleae,  Bemh.  The  former  species  can  be  controlled  with 
kerosene  emulsion,  resin  wash  or  hydrocyanic  acid  gas.  If  fumigation 
is  used,  1  oz.  potassium  cyanide  and  1  oz.  sulphuric  acid  should  be 
allowed  for  every  100  cubic  feet  enclosed,  and  treatment  should  con- 
tinue for  not  less  than  45  minutes.  S.  oleae  occurs  chiefly  on  dense, 
strongly  growing  trees.  Such  trees  should  be  thinned  out  and  sprayed 
with  kerosene  or  oil  emulsion.  The  orange  aphis  attacking  young 
shoots  in  spring  may  be  destroyed  by  the  use  of  kerosene  emulsion  or 
tobacco  and  soap  wash.  This  Aphid  is  usually  controlled  by  a  parasitic 
Tchneumonid.  Injury  to  leaves  and  twigs  of  young  trees  by  the 
weevil,  Otiarrhynchus  cribricoUiSy  may  be  prevented  by  placing  a  band 
of  woolly  sheep  skin  round  the  trunk  of  the  tree  or  by  spraying  with 
lead  arsenate  solution  at  the  rate  of  1  lb.  lead  arsenate  paste  to  8  gals, 
water. 

Maskew  (F.).  Quarantine  Division ;  Report  for  the  Month  of  May 
1916. — Mthly.  BulL  Cat.  State  Commiss.  Hortic,,  Sacramento,  v, 
no.  7,  July  1916,  pp.  270-272. 

The  following  insect  pests  were  intercepted : — ^From  Australia : 
A  Coccid  on  Kentia  palm.  From  the  Azores :  Lepidosaphes  beckii  and 
Pseudococcus  sp.  on  lemons.  From  British  Columbia :  Chionaspis 
pinifoliae  on  a  conifer.  From  Central  America :  Aspidiotus 
cyanophyUi,  A,  palwae,  Pseudococcus  sp.,  and  Chrysomphalus  soutiformis 
on  bananas.  From  China  :  Phomopsis  citri  on  pomelos ;  weevil  larvae 
in  sweet  potatoes,  and  Aulacaspis  rosae  on  an  imknown  plant.  From 
Hawaii :  Diaspis  hrom^liae,  Pseudococcus  hrom^iae,  and  Saissetia  sp. 
on  pineapple,  Coccus  longulus  on  betel  leaves,  Cylas  formicarius  in 
sweet  potatoes,  and  Trj^etid  larvae  in  mangoes.  From  Japan :  weevil 
larvae  in  sweet  potatoes,  and  Ceroplastes  rubens  on  cameUia.  From 
New  Jersey :  Cerataphis  IcUaniae  on  palms ;  and  Pseudococcus  sp., 
PulvifMria  sp.,  Chrysomphalus  aonidum  and  the  weevil,  Ampeloglypter 
sp.,  on  orchids.  From  Oregon :  larvae  of  Epochra  canadensis  in 
gooseberries,  and  Aleurodes  sp.  on  ornamental  plants.  From  Alabama  : 
Pseudococcus  sp.  on  Coleus.  From  Arizona  :  weevil  larvae  in  acorns. 
From  Cuba :  Pseudococcus  bromdiae  on  pineapple.  From  Illinois : 
Pseudococcus  sp.  on  Coleus.  From  Massachusetts :  Euthrips  sp.  on 
lemon  trees.  From  Mexico :  Chloridea  obsoleta  on  tomatoes,  and 
Lepidosaphes  gloveri  on  oranges.  From  New  York:  Pseudococcus 
sp.  and  Aphids  on  gardenias.  From  Ohio :  Orttiezia  insignis  on 
Strobilanthus  dyerianus ;  and  Pseudoccocus  sp.,  Saissetia  hemisphaerica, 
and  Coccus  hesperidum  on  crotons.  From  Pennsylvania  :  Aphids  on 
chrysanthemum  plants  ;  Pseudococcus  sp.  on  roses,  and  Chrysomphalus 
aonidum  on  liUes.  From  Wisconsin :  Pseudococcus  adonidum 
{Umgispinus)  and  Coccus  hesperidum  on  crotons. 
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SiMANTON  (F.  L.).  The  Terrapin  Scale :  an  Important  Insect  Enemy 
of  Peach  Orchards. — 17.  iS.  DepL  Agric.,  Washington,  D.C.y  Bull, 
no.  351,  22nd  April  1916,  96  pp.,  19  figs.,  3  plates,  U  tables. 
[Received  24th  August  1916.] 

JStdecanium  nigrofascialum,  Perg.,  is  confined  to  the  eastern  parts  of 
the  United  States,  being  especicdly  abundant  in  Pennsylvania  and 
Maryland.    In  Canada,  it  has  been  found  on  maple  in  Ontario.    About 
30  lands  of  plants  are  attacked,  the  most  important  of  which,  arranged 
in  order  of  preference,  are  peach,  plum,  maple,  cherry,  sycamore  and 
mistletoe.    There  is  one  generation  annually,  the  winter  being  passed 
in  the  immature  female  stage.    Activity  is  resumed  in  spring,  maturity 
being  reached  during  June,  when  reproduction  begins.  The  reproductive 
period  continues  for  about  a  month,  but  in  some  instances  may  be 
prolonged  for  3J  months.    Yoimg  emerging  from  the  parent  scale 
migrate  to  the  leaves.    About  six  weeks  later,  young  females  pass  to 
the  twigs,  whither  they  are  followed  after  a  week  by  the  males.    After 
pairing,  the  females  grow  rapidly  for  two  or  three  weeks ;  activity  then 
gradually  diminishes  until  the  insects  pass  into  the  dormant  winter 
state.    The  date  at  which  hibernation  ends  is  determined  by  weather 
conditions.    Experiments  conducted  at  Mont  Alto,  Pennsylvania, 
showed  that  in  1913  activity  was  resumed  about  1st  April.    Growth 
was  rapid  for  a  month,  then  proceeded  more  slowly.    All  females  under 
observation  reached  maturity  by  10th  June.    A  vigorous  female  may 
give  rise  to  as  many  as  900  yoimg.    The  time  spent  after  birth  within 
the  brood  chamber  varied  from  one  to  three  days.    In  1912,  the  first 
young  appeared  in  the  brood  chamber  on  6th  June  and  began  to 
emerge  on  8th  June ;   emergence  ceased  by  17th  July.    More  extended 
observations  made  in  1915  showed  that  the  rate  of  emergence  reached 
a  maximtun  five  days  after  the  beginning  of  migration  and  then  rapidly 
declined.    Migration  took  place  between  10  a.m.  and  3  p.m.  of  each 
day,  migrating  larvae  beine  able  to  live  for  two  or  three  days  without 
food.    Dispersal  during  the  migratory  period  may  be  eflEected : — 
(1)  by  the  droppinjg  of  krvae  from  dead  branches,  fruit,  etc. ;   (2)  by 
wind;    (3)  by  rain;     (4)  by  other  insects,  birds,  labourers,  etc. 
Mortality  at  this  time  was  found  to  be  very  small  and  only  15  out  of 
12,336  larvae  were  unsuccessful  in  finding  attachment  to  the  underside 
of  leaves.    The  first  instar  was  completed  in  from  16  to  17  days  in  July 
1913  and  in  25  days  in  August  1912.    A  certain  amount  of  dispersal 
may  probably  occur  during  this  time,  since  larvae  on  detached,  drying 
leaves  are  able  to  move  on  to  living  foUage.    The  second  instar,  passed 
on   the    leaves,   lasted  for  18  days    under    favourable   concfitions. 
Migration  to  the  twigs  during  the  third  instar  began  about  1st  August, 
reached  a  maximum  before  the  middle  of  the  month,  then  continued 
gradually  until  the  falling  of  the  leaves.    Passage  took  place  during 
the  hottest  part  of  the  day,  i.e.,  between  about  12.30  p.m.  and  3  p.m. 
and  ceased  almost  entirely  below  70°  F.    Larvae  which  failed  to  become 
attached  to  the  twigs  were  unable  to  survive  for  more  than  three  days. 
It  is  probable  that  passage  from  one  tree  to  another  cannot  be  ejected 
imless  the  branches  of  the  two  are  actually  in  contact.    The  final 
position  taken  up  was  found  to  be  on  the  twigs,  preferably  on  the  basal 
part  of  the  yoimg  growth,  though  many  became  attached  to  older 
wood.    The  maximum  quantity  of  honeydew  was  secreted  during  the 
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£rst  25  days  of  fixation,  but  it  continued  to  be  formed  to  a  slight  extent 
until  hibernation.  In  1913,  the  first  deposit  was  observed  on  4th 
August  and  reached  a  maximiiTn  on  23rd  August.  By  the  first  week 
in  September  the  leaves,  fruit  and  branches  were  covered  with  a  layer 
of  honeydew  and  black  fungus  spores.  Hibernation  began  about 
12th  November;  the  mortality  during  this  period  was  less  than 
10  per  cent,  at  Mont  Alto,  but  on  poorly  nourished  trees  amounted  to 
54  per  cent. 

The  following  species  of  ants  were  attracted  by  the  honeydew  of  the 
female  scale  : — Formica  truncicola,  Nyl.,  subsp.  integra,  Nyl. ;  F.fusca, 
L.,  var.  subsericeaf  Say ;  Lasius  niger,  L.  var.  americaniis,  Emery ; 
Prenolepis  imparis.  Say.  During  the  process  of  migration  to  the  twigs, 
female  larvae  were  attacked  by  several  predaceous  enemies.  The 
lacewing,  Chrysopa  nigricomiSy  Burm.,  the  larvae  of  Hemerobius 
stigmaterus,  Fitch,  the  Capsid  bug,  Camptobrochis  ndyuloms,  Uhl.,  and 
the  CoccineUids,  Hyperasjyis  signata  and  ChUocorm  bivulnerus  (twice- 
stabbed  lady-bird),  were  of  minor  importance  in  this  connection.  The 
predaceous  Pyralid,  LaetUia  cocddivora,  Comst.,  was  present  in  con- 
siderable numbers  in  1913,  and  under  favourable  conditions  should 
Srove  of  importance  in  controlling  E,  nigrofasdatum.  The  eggs  are 
eposited  singly  among  the  scales,  probably  during  the  first  half  of 
June,  and  hatch  in  about  six  days.  A  silken  tube  is  constructed 
between  the  scales  of  gravid  females,  and  beneath  this  the  larvae  feed 
and  construct  cocoons.  The  pupal  period  lasted  about  10  days. 
Adults  emerge  in  August  and  give  rise  to  a  second  generation  which 
attacks  the  young  females.  The  effectiveness  of  this  Pyralid  is  however 
greatly  lessened  owing  to  the  fact  that  it  is  heavily  parasitised  by 
mesostenus  thoraciaus,  Cress.,  and  an  undescribed  species  of  Habro- 
bracon.  The  CoccineUid,  Hyperaspis  binotata.  Say,  caused  heavy 
mortality  in  both  1912  and  1913  among  young  scales  [see  this  Review^ 
Ser.  A,  iv,  p.  282].  Parasitic  enemies  mainly  attack  female  scales  after 
the  second  instar.  Coccophagus  lecanii,  Fitch,  was  abundant  in  1912, 
but  in  1913  its  place  was  taken  by  C.  cognattis,  Howard.  The  latter 
species  attacked  developing  females  in  the  spring,  causing  a  mortality 
of  from  20  to  50  per  cent.  Emergence  from  the  host  occurred  about 
30th  June.  Later,  the  same  species  destroyed  about  5  per  cent,  of 
males  in  the  second  instar.  Aphycus  stomachosuSy  Gir.,  was  reared 
from  nearly  mature  females  early  in  June  and  again  from  individuals 
of  the  next  generation  in  September.  Blastothrix  sericae,  Dalm.,  and 
examples  of  a  new  genus  of  Encyrtidae  were  also  reared.  The 
following  additional  parasites  of  E.  nigrofasdatum  have  been  recorded  : 
Coccophagus  ater,  How. ;  C.  cinguliventrts,  Gir. ;  C.  hngifasciattis, 
How. ;  C.  flavoscutdlum,  Ashm. ;  C.  fratermts,  How. ;  Aphycus 
anmdipes,  Ashm. ;  A,  johnsoni,  How. ;  Anagyrus  mtbUipennis,  Gir. ; 
Eunotus  lividiMy  Ashm. ;  Pachyneuron  altiscuta,  How.  (secondary) ; 
ProspaUa  aurantii,  How. ;  Chiloneurus  albicomiSy  How.,  and  Comys 
fuscGy  How. 

The  growth  of  sooty  moulds  on  the  honeydew  reaches  a  maximum 
about  the  middle  of  September,  and  hence  the  most  serious  injury  is 
caused  to  late  ripening  varieties  of  peaches. 

A  series  of  experiments  was  imdertaken  to  determine  the  most 
suitable  methods  for  controUing  E.  nigrofasdatum.  During  the  first 
season  efforts  were  made  to  prevent  soot  injury  both  by  controlling 


430 

the  fungus  in  the  presence  of  the  Uving  scale  and  by  destroying  the 
scale  itself.  Attempts  in  the  first  direction  failed.  Against  the  scale, 
a  number  of  substances  were  tested,  and  as  a  result,  the  following 
recommendations  for  control  are  given :— (1)  Spraying  in  spring  before 
the  buds  open  with  the  following  emulsion  : — 5  gals,  raw  linseed  oil, 
3  gals,  gasoline,  2  lb.  soap,  92  gals,  water ;  or  with  proprietary  miscible 
oils  containing  not  less  than  75  per  cent,  mineral  oil,  at  the  rate  of 
1  part  to  16  to  20  parts  water ;  (2)  spraying  just  before  the  migration 
to  the  leaves  with  10  lb.  flour,  15  lb.  stone  lime,  20  lb.  sulphur, 
50  U.S.  gals,  water. 

A  bibliography  of  76  papers  on  the  terrapin  and  other  scale-insects 
is  appended. 


Inseet  Pests  in  Manitoba. — Canadian  Horticulturist,  Peterboro,  Ont., 
xxxix,  no.  8,  August  1916,  p.  205. 

Shade  and  ornamental  trees  in  Manitoba  have  suffered  severely  from 
insect  attack  during  the  past  two  years.  Aphids  and  cankerworm 
have  been  mainly  responsible  for  the  death  of  from  30  to  50  per  cent, 
of  the  maples  in  the  Province.  Nicotine  sulphate  and  lead  arsenate 
respectively  have  been  used  against  these  pests.  GaleruceUa  decora 
has  been  injurious  to  poplar,  willow,  cottonwood,  etc.,  in  various 
localities,  while  black  and  white  spruce  were  attacked  by  the  spruce 
gall  louse  [Chermes  abietis].  Cutworms  have  proved  to  be  the  most 
important  pest  of  vegetable  crops,  grain,  and  lucerne. 


Tryon   (H.).    Bean  Fly   and  other  pesis.— Queensland  Agric.  Jl.y 
Brisbane^  vi,  no.  1,  July  1916,  pp.  34-35. 

The  best  known  method  of  controlling  Agromyza  j)haseoli  consists 
in  burning  the  bean  plants  after  the  crop  is  gathered.  Eggs  present 
on  the  leaves,  etc.,  are  thus  destroyed.  Ammoniacal  liquid  has  been 
shown  to  be  attractive  to  the  fly.  Experiments  are  being  carried  out 
to  determine  the  value  of  this  and  other  compounds  as  controlling 
factors.  It  is  suggested  that  sowing  should  take  place  in  July  and 
August,  since  the  numbers  of  the  insect  decrease  with  the  low  tempera- 
tures at  the  end  of  the  year. 


Jarvis  (E.).    Grub  Stage  of  the  Cane-Beetle.— Qt/eetwfand  Agric.  Jl, 
Brisbane,  vi,  no.  1,  July  1916,  pp.  35-36. 

During  the  end  of  April  and  the  beginning  of  May  cUmatic  conditions 
were  favourable  for  the  development  of  Metarrhizium  anisopliae. 
This  fungus  caused  considerable  mortality  among  mature  larvae  of 
Lepidiota  alhohirta.  It  is  recommended  that  all  larvae  parasitised  in 
this  way  should  be  left  on  the  ground  or  if  possible  broken  up  and 
buried  in  the  furrows,  in  order  that  infection  may  be  disseminated. 
Experiments  on  the  control  of  the  larva  by  poisoning  were  completed 
during  June,  but  no  details  are  given  of  the  conclusions  reached. 
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Jarvis  (E.).  Sugar-cane  Pests.— QueensZani  Agric.  Jl,  Brisbane,  vi, 
no.  1,  July  1916,  pp.  36-37. 

The  common  cane  beetle  [Lepidiota  aJhohirta]  was  present  in  con- 
siderable numbers  in  the  Highleigh  and  Babinda  areas.  L.  caudata 
was  found  at  Deeral  but  caused  no  serious  injury.  The  native  food- 
plant  of  this  species  is  Pasjxilum  platycaule  (carpet  grass)  and  the  life- 
cycle  occupies  two  years.  The  Noctuid,  Mods  frugalis,  F.,  caused 
defoliation  of  sugar-cane  at  Meringa  and  Gordonvale  during  March, 
while  a  second  brood  occurred  in  June.  The  moth  is  well-controlled 
by  natural  enemies  and  is  not  likely  to  become  a  serious  pest. 

Walton  (W.  R.).  The  True  Army  Worm  and  its  Conttoh—U.S.Dept., 
Agric.,  Washington,  D,C.,  Farmers'  Bull.  no.  731,  23rd  May  1916, 
12  pp.,  8  figs.    [Received  26th  August  1916.] 

This  paper  gives  a  popular  account  of  the  habits,  life-history  and 
methods  of  control  of  Cirphis  {HdiophUa)  unipunda,  Haw. 

HoLLowAY  (T.  E.).  Larval  Characters  and  Distribution  of  Two  Speeies 
of  Diatraea.'--JL  Agric.  Research,  Washington,  D.C.,  vi,  no.  16, 
17th  July  1916,  pp.  621-626,  1  fig,,  1  plate. 

The  simmier  and  winter  forms  of  the  larvae  of  Diatraea  saccharalis 
crambidoides,  F.,  and  2).  zeacoleUa,  Dyar,  are  described.  The  former 
species  occurs  in  Mexico,  the  Gulf  States  and  the  Mississippi  Valley  on 
sugar-cane,  maize  and  grasses.  Larvae  in  the  first  instar  feed  on  the 
leaves  of  the  host,  but  in  later  stages  are  foimd  within  the  stalks. 
D.  zeacoleUa  has  been  recorded  from  North  and  South  Carolina  and 
Virginia  on  maize.  This  species  differs  from  the  preceding  in  that  it 
penetrates  into  the  tap-roots  of  the  host,  whereas  D.  saccharalis 
crambidoides  ia  confined  to  the  aerial  stems. 

Malloch  (J.  R.).  A  New  Speeies  of  Agromyza  destructive  to  Beans  in 
the  Pliillppines.—  Pr oc.  Entom.  Soc,  Washington,  Washington, 
D.C.,  xviii,  no.  2,  June  1916,  p.  93.    [Received  26th  August  1916.] 

Agromyza  destructor,  sp.  n.,  is  described.  This  species  often  causes 
serious  damage  to  young  beans  and  cowpeas  in  the  FhiUppines. 

Miller  (D.)*  Control  of  the  New  Zealand  Flax  Grub.— JZ.  Agric,, 
Wellington,  N.Z.,  xu,  no.  6,  20th  June  1916,  pp.  446-^1. 
[Received  22nd  August  1916.] 

The  Geometrid,  Xanthorhoe  praefectata,  causes  most  serious  injury 
to  flax  [Phormium  tenax]  in  the  Makerua  Swamp  on  the  left  bank  of  the 
Manawatu  River.  Injury  occurs  in  both  the  wet  and  drier  portions 
of  the  swamp,  and  the  abundance  of  the  insect  is  not  dependent  on  the 
regularity  or  irregularity  of  floods.  Attack  is  mainly  confined  to  those 
bushes  around  the  roots  of  which  dead  leaves,  etc.,  have  collected. 
Feeding  takes  place  at  night  or  on  dull,  wet  days,  direct  sunlight  having 
an  injurious  effect  on  the  larvae.  Movements  are  apparently  influenced 
to  some  extent  by  temperature,  but  the  insect  is  able  to  exist  in  districts 
in  which  severe  froste  occur.    Birds,  especially  the  swamp-hen  and 
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starling,  are  probably  an  important  controlling  factor,  since  larvcte  are 
usually  rare  in  those  localities  in  which  these  birds  are  abundant. 
Live-stock  are  useful  in  clearing  the  ground  of  undergrowth  in  which 
the  larvae  can  hide  during  the  daytime,  and  in  this  connection  the 
pasturing  of  sheep  on  infested  areas  is  suggested.  Further  investi- 
gations on  the  life-history  of  X.  praefedcUa  woidd  be  necessary  before 
the  last-named  operation  could  be  successfully  carried  out.  Predaceoiis 
insects  occurring  in  the  same  areas  as  X,  jrraefectata  apparently  do  not 
control  the  latter  to  any  appreciable  extent.  The  parasites  of  this  pest 
require  further  investigation.  In  the  absence  of  flax,  larvae  have  been 
found  on  other  plants,  including  bulrushes,  and  these  may  therefore 
be  of  importance  in  determining  methods  of  control  [see  also  this 
Review,  Ser.  A,  iii,  p.  302]. 

Pest  and  Diseases  of  Cotton  and  their  Control. — West  Indian  BuU.y 
Barbados,  xv,  no.  4,  1915,  pp.  315-318.  [Received  2nd  August 
1916.] 

During  the  fifth  day's  proceedings  of  the  West  Indian  Cotton  Con- 
ference, held  in  March  1916  in  St.  Kitt's,  some  points  remaining  from 
the  previous  discussion  on  pests  and  diseases  of  cotton  [see  this  Meview, 
Ser.  A,  iv,  p.  384]  were  considered.  A  most  unusual  outbreak  of  cock- 
roaches occurred  in  St.  Kitt's,  the  insect  eating  down  young  cotton 
plants  in  the  fields.  Crickets  and  grasshoppers  to  a  less  extent,  also  did 
some  injury  in  St.  Kitt's.  These  were  controlled  with  a  poisoned  bait. 
Damage  was  done  in  Anguilla  by  a  grey  weevil  [Lachnopus],  which 
gave  trouble  in  Antigua,  Tortola  and  Nevis.  It  attacks  the  cotton 
plant  when  very  small;  a  poisoned  bait  is  the  only  remedy  yet 
suggested  against  it.  The  weevils  often  hide  among  the  foliage  at  the 
tips  of  the  branches  of  the  cotton  plants  where  they  may  be  collected. 

The  juice  of  ripe  oranges  is  considered  to  be  probably  the  best  trap 
for  cotton-stainers,  Dysdercus.  In  Montserrat  and  St.  Vincent,  the 
two  islands  in  which  internal  boll  disease  attracted  most  attention, 
the  prevailing  species  of  cotton-stainer  is  not  the  one  prevalent  on 
St.  Kitt's.  When  cotton  growing  was  first  started  in  the  West  Indies, 
the  species  most  abundant  in  Montserrat  was  Dysdercus  andreae,  which 
was  common  in  St.  Kitt's  and  also  occurred  in  Antigua,  and  in 
the  north  and  west  of  Jamaica ;  this  is  now  no  longer  the  case.  The 
predominant  species  in  Montserrat  is  the  southern  form,  D.  ddauneyi, 
which  occurs  alone  in  Grenada  and  St.  Vincent,  and  which  perhaps 
occurs  in  the  Virgin  Islands  in  company  with  D.  andreae.  In  St. 
Vincent,  where  the  greatest  trouble  has  been  experienced,  D.  ddauneyi 
is  the  pest  concerned.  The  destructive  powers  of  2).  andreae  (white 
stainer)  and  D.  ddauneyi  (red  stainer)  appear  to  be  equal.  Internal 
boll  disease  has  been  known  in  Antigua  for  many  years,  though 
D.  ddauneyi  does  not  occur  there. 

Mr.  Harland  related  his  experience  with  the  use  of  starch  and  Paris 
green  [see  this  Review,  Ser.  A,  iv,  p.  42].  While  vegetation  dusted 
with  Ume  is  avoided  by  insects,  it  was  found  that  a  mixture  of  Paris 
green  and  low-grade  arrowroot  or  cassava  starch  in  the  proportion  of 
1  to  60  can  be  spread  very  thinly  and  that  cotton  worms  (Alabama 
argiUacea)  will  eat  it  at  once.  While  Ume  is  easily  dissolved  by  rain- 
water, starch  is  more  adhesive.    In  experiments  with  maize,  Ume 
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mixtures  were  found  to  be  useless,  the  lime  itself  doing  severe  damage 
to  the  heart  of  the  maize ;  mixtures  of  arsenic  and  starch  in  propor- 
tions of  1  to  30  or  1  to  40  were  however  efEective.  Mr.  Ballon  said 
that  Paris  green  and  Ume  in  the  proportion  of  1  to  6  shoidd  not  render 
the  leaves  repellent  to  the  cotton  worm  and  this  was  the  proportion 
used  in  most  of  the  islands.  With  regard  to  the  point  that  Montserrat 
was  infested  with  cotton  worms  from  Antigua,  Mr.  Ballou  said  that  the 
powers  of  flight  of  the  moth  were  extraordinarily  great  and  it  was 
becoming  the  general  opinion  in  America  that  the  cotton  worm  did 
not  hibernate  in  the  United  States,  but  that  every  outbreak  was  the 
result  of  fresh  invasion.  It  is  not  certain  that  this  moth  does  not 
hibernate  in  some  of  the  West  Indian  islands,  and  it  is  very  likely 
that  an  island  without  a  close  season,  like  Antigua,  would  enable 
them  to  survive  better  than  one  like  Montserrat,  which  has  a  close 
season. 

Berlese  (A.).  Entomophagous  Insects  and  their  Practical  Employment 
in  Agriculture. — Internat.  Rev.  Science  <k  Practic.  Agric.  {Mthly. 
BuU.  Agric,  Intell.  Plant  Dis.),  Rome,  vii,  no.  3,  March  1916, 
pp.  321-332.    [Received  2nd  August  1916.] 

The  action  of  natural  entomophagous  enemies  of  insect  pests  is  not 
always  so  clearly  defined  as  in  the  case  of  Novius  cardinalis  and  Icerya 
purchasi.  The  increase  of  pests  is  subject  to  a  number  of  factors,  and 
entomophagous  enemies  do  not  always  play  the  most  important  part. 
These  enemies  are  divided  into  predatory  species,  which  hunt  and 
devour  other  insects  or  their  eggs,  and  endophagous  species,  which 
develop  in  the  body  of  the  victim  or  in  its  eggs,  or  which  devour  the 
eggs  within  the  mother.  Both  groups  include  monophagous  insects, 
which  only  attack  one  species,  and  polyphagous  insects,  which  attack 
several  species.  As  a  general  rule  endophagous  insects  are  more  useful 
than  predatory  ones,  and  polyphagous  less  so  than  monophagous. 
The  first  section  of  this  paper  deals  with  entomophagous  insects  with 
useful  action  in  the  absolute  sense,  i.e.,  against  insect  pests  of  agricul- 
ture. The  two  most  striking  instances  of  this  are  provided  by  N.  car- 
dinalis against  Z.  purchasi  and  by  ProspaUeUa  berlesei  against  Aulacaspis 
(Diaspis)  pentagofha  [see  this  Review,  Ser.  A,  i,  p.  189  ;  ii,  pp.  292, 403  ; 
iii,  pp.  5,  6,  251,  256,  524].  In  both  cases  the  benencial  species, 
imported  some  time  after  the  harmful  one,  has  been  free  from  its  own 
enemies,  as  found  in  its  native  country.  Another,  but  less  definite 
instance,  is  furnished  by  the  Chalcids  imported  into  the  Hawaiian 
Islands  to  combat  the  AustraUan  Fulgorid,  PerJdnsieUa  saccharidda, 
very  injurious  to  sugar-cane  [see  this  Review,  Ser.  A,  iii,  p.  758]. 

The  second  section  of  this  paper  deals  with  entomophagous  insects 
of  mediocre  efficacy  and  intermittent  in  action.  Their  useful  action 
is  less  sure,  less  constant  and  less  uniform,  either  because  they  are 
themselves  attacked  by  other  entomophagous  species  or  by  other 
adverse  factors,  or  because  their  victims  are  chiefly  controlled  by  other 
special  factors.  The  following  are  examples  of  insects  belonging  to 
this  category: — Scutellista  cyanea  against  Saissetia  (Lecanium)  cleae, 
Cryptclaemus  montrouzieri  against  various  scale-insects  ;  Orcus  chaly- 
barns  and  other  CoccineUids  against  Aspidiotus  pemiciosus ;  and 
Hippodamia  convergens  against  Eriosoma   (Scfiizoneura)    lanigerum. 
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Grenerally  speaking,  predatory  species  are  much  less  efficient  as- 
destroyers  of  other  insects,  either  because  they  are  themselves 
attacked  by  other  entomophagous  insects  or  because  they  are 
usually  polyphagous.  They  do  not  persist  until  the  last  individual 
of  the  species  attacked  has  been  destroyed,  but  migrate  when  food 
begins  to  become  scarce.  Though  species  attacked  by  predatory 
enemies  are  therefore  subject  to  periods  of  great  destruction,  they  also 
have  intervals  during  which  they  multiply  very  rapidly  and  may  be 
very  injurious. 

Other  more  or  less  successful  experiments  with  beneficial  insects, 
include  the  introduction  into  the  United  States  of  Apantdes  ghmeratus 
from  England  against  Pieris  rapae  [see  Review,  Ser.  A,  iii,  p.  277],  of  and 
Cdhsoma  sycophanta  from  Europe  and  Schedius  kuvanae  from  Japan 
against  Lymantria  dispar  and  Euproctis  chrysorrhoea  [see  this  RevieWy 
Ser.  A,  iii,  p.  507].  Braconidae  and  Tachinidae  were  introduced  into 
British  Columbia  in  1914  against  Cirphis  (Hdiophila)  unipuncta  and 
Phytomstra  (Plusia)  califomica.  Calosoma  sycophanta  was  introduced 
into  Sumatra  in  1913,  against  Phryganidia  califomica  and  Ctdaridea 
(Heliothis)  obsoleta.  In  1909-1910  a  Chacidid,  Trichogramma  (Pentar- 
thron)  carpocapsae^  Ashm.,  was  introduced  into  Turkestan  against 
Cydia  pomoneUa,  but  with  little  eflEect,  the  extent  of  parasitism  not 
exceeding  2  per  cent.  A  Tachinid,  Ceromasia  sphenophori,  was. 
introduced  into  Honolulu  against  Metamasiiis  hemipterusy  a  weevil 
attacking  sugar-cane ;  according  to  Swezey,  as  many  as  87  per  cent, 
of  the  injurious  insects  were  destroyed.  The  value  of  the  parasites 
that  have  been  imported  into  the  United  States  against  Anthonomiis 
grandis  is  considered  to  be  great.  Silvestri  is  acclimatising  Hymeno- 
pterous  parasites  of  Dacus  oleae  (olive  fly)  in  Italy. 

In  conclusion,  it  is  considered  imreasonable  to  expect  that  an  insect 
imported  into  a  new  locality  can  succeed  in  neutralising  the  eflEects  of 
an  injurious  species  indigenous  to  that  locality,  unless  there  is  reason 
for  crediting  the  existence  in  the  world  of  a  region  where  the  said  species, 
though  injurious  elsewhere,  is  agriculturally  harmless.    If  so,  it  is  in 
this  region  that  the  fundamental  cause  of  this  desirable  state  of  affairs 
should  be  investigated.    The  importation  of  the  enemies  of  an  injurious 
insect  is  not,  however,  always  without  danger,  as  it  may  disturb  a 
state  of  equihbrium.      The  study  of  the  injurious  insect,  or  of  its 
aUies,  will  provide  data  enabling  a  conclusion  to  be  drawn  as  to  the 
existence  of  enemy  organisms  capable  of  diminishing  its  numbers. 
In  many  cases  natural  control  will  be  found  to  be  of  no  practical  value 
and  waste  of  time  may  be  avoided  by  employing  artificial  methods,, 
while  in  others,  certain  endophagous  insects,  which  elsewhere  attack 
some  very  injurious  species  with  very  considerable  practical  success, 
might  be  introduced  to  control  the  same  pests  or  species  alUed  to  them. 
For  example,  the  importation  from  America  into  Europe  of  certain 
Diptera  {Sarcopkaga  cimbicis,  Towns.,  S,  hunteriy  Hough,  and  others) 
said  to  be  very  efficacious  against  grasshoppers,  should  be  of  material 
use  in  Italy.     Other  American  species  of  value  in  Europe  would  be 
the  Chalcid,  Tdenomm  ashmeadi,  parasitising  PentatoTna  ligaia,  and 
alUed    species ;     Tachinids    of    the    genus    Adnumtia,    parasitising 
TiPULiDAE ;   Hymenoptera    (PolygnotuSy     etc.)     against     Mayetioh 
destructor  and  other  Cecidomjrids  injuring  wheat.    The  field  is  a  vast 
one,  and  so  far,  practically  unexplored. 
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KuMSET  (W.  E.).  Some  Common  Insects  and  Plant  Diseases  of  the 
Farm,  Garden  and  Orchard. — Yfesi  Virginia  Dept.  Agric, 
Charleston,  Bull.  no.  17,  May  1916,  38  pp.,  71  figs.  [Received 
15th  August  1916.] 

This  bulletin  deals  briefly  with  the  common  insect  and  plant  diseases, 
each  pest  being  briefly  mentioned.  A  section  on  insecticides  and 
fungicides  is  added. 


Boll  Weevil  Quarantine  Regulations. — Georgia  Slate  Board  of  Entomo- 
logy, Atlanta,  Circ.  no.  19,  July  1916,  11  pp.,  1  map. 

This  circular  contains  the  text  of  the  boll-weevil  quarantine  regu- 
lations issued  by  the  Georgia  State  Board  of  Entomology  imder  the 
authority  of  the  Georgia  Quarantine  Act,  a  copy  of  which  is  also  given. 
The  boll-weevil  line  extends  along  the  points  where  weevils  were 
actually  foimd  at  the  time  of  the  first  killing  frost  in  1915.  The 
inspections  of  the  U.S.  Bureau  of  Entomology  in  Alabama,  Georgia 
and  Florida  confirmed  the  correctness  of  this  line.  The  safety  line 
is  twenty  miles  and  the  quarantine  line  fifty  miles  in  advance  of  the 
actual  boll  weevil  line.  The  position  of  these  lines  is  shown  in  a  sketch- 
map.  No  person  except  the  State  Entomologist,  or  his  authorized 
deputy,  may  lawfully  have  in  his  possession  outside  of  the  weevil- 
infested  territory  any  living  stage  or  any  cotton  square  or  boll  con- 
taining such  stage,  of  the  Mexican  cotton  boll-weevil  [ArUhonomfis 
grandis]. 


PoRTATE  (F.).  Per  la  Blanca-Rossa.  [A  note  on  ChrysompJialus 
dictyospermi,  Morg.] — Giom.  Agric,  Merid.,  Messina,  ix,  no.  7, 
July  1916,  pp,  100-104. 

A  decrease  of  infestation  by  Chrysomphalus  dictyospermi  has  been 
noted  in  Sicily.  This  must  be  due  not  only  to  applications  of  lime- 
sulphur,  but  also  to  the  action  of  natural  enemies  such  as  Chilocorus 
bipustuiatus,  L.,  Exochomus  quadripusttdatus,  L.,  and  Aphdinus 
chrysomphcdi,  Mercet,  as  reduced  infestation  has  been  observed  in 
citrus  plantations  where  spraying  had  never  been  carried  out.    • 


Dawe  (M.  T.).  Memorandum  sobre  la  entermedad  del  arroz  on 
ViUavicencio.  [A  note  on  a  disease  of  rice  in  the  ViUavicencio 
district.] — La  Patria,  Bogota,  21th  June  1916. 

Rice  growers  in  the  ViUavicencio  district  of  Colombia  have  noticed 
that  damage  to  their  crop,  which  has  been  long  prevalent  there,  has 
assumed  an  epidemic  character  this  year.  The  damage  is  done  by  a 
small  insect  (so  similar  in  appearance  to  a  mosquito  that  it  may  be 
called  the  "  rice  mosquito  ")  sucking  the  leaves  of  the  rice  plant.  The 
following  petroleum-soap  emulsion  is  advised :  Hard  soap,  J  lb. ; 
water,  1  gal. ;  petroleum,  2  gals.  For  use  it  must  be  diluted  with 
eight  parts  of  water.. 
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OuEYLABD  (Mile.  F.)  &  FoRTiEB  (P.).  Racherehes  sar  la  rteistance 
an  froid  des  chenilles  de  Cossus  et  Carpocapsa.  [Researches  on 
the  resistance  of  Cossus  and  Carpocapsa  larvae  to  cold.] — C  R* 
Soc.  Biol,  Paris,  Ixxix,  no  15,  29th  July  1916,  pp.  774:-777. 

The  larvae  of  Cossus  cossus  may  be  frozen  and  yet  recover  full 
vitality  when  brought  back  to  a  normal  temperature.  A  larva  exposed 
for  one  hour  to  a  temperature  of  6°  F.  was  frozen  so  stiff  that  an  attempt 
to  bend  it  caused  it  to  break  in  two.  After  being  held  in  the  hand  for 
some  time,  the  pieces  were  seen  to  begin  moving,  and  when  the  rear 
portion  was  placed  in  front  of  the  mandibles,  it  was  devoured.  A  rapid 
warming  was  not  f oimd  to  cause  injury,  for  a  larva  kept  at  6  °  F.  for  one 
hour  and  then  inmiediately  softened  by  dipping  in  water  at  85°  F., 
was  alive  on  the  following  day.  Repeated  freezings  did  not  afiect 
the  larvae,  some  of  which  were  treated  six  times  within  a  month  without 
any  apparent  ill  effect.  The  above  facts  applied  only  to  experiments 
made  in  winter.  During  mild  weather  in  February  1916,  and  again 
later,  when  some  larvae  were  frozen  at  1°  F.  and  others  in  liquid  air, 
they  all  died.  Seasonal  influence  is  therefore  present  and  an  actual 
adaptation  to  cold  during  winter  is  involved.  A  series  of  experiments 
made  with  the  larvae  of  Cydia  (Carpocapsa)  pomonellay  which  also 
hibernates  as  a  larva,  yielded  the  same  results. 

Feytaud  (J.).  Les  inseetes  de  la  vigne :  L*Apate  &  six  dents ;  le 
Hanneton  vert ;  la  Grisette.  [Insect  pests  of  the  vine :  Sinoxyhn 
sexdentatum,  01.,  Anomala  vUis,  F.,  Lopus  sulcatus,  Fieb.] — Rev. 
Viticulture,  Paris,  xlv,  no.  1149,  6th  July  1916,  pp.  5-7, 
1  coloured  plate. 

SinoxyUm  (Apate)  sexdentatum  is  one  of  the  commonest  Bostrychids 
in  France  [see  this  Review,  Ser.  A,  ii,  p.  196].  The  second  generation 
from  August  to  September  does  the  most  damage.  The  LameUicom, 
Anonuda  vitis,  appears  in  the  adult  form  at  the  end  of  Jime  and  devours 
the  foUage  of  the  vine,  willow  and  other  plants  during  a  fortnight. 
After  mating  the  females  oviposit  in  the  ground,  near  the  surface. 
The  larvae  Uve  underground  and  feed  on  the  roots  of  the  vine  and  other 
plants.  The  larval  stage  lasts  a  year  and  a  half,  pupation  taking  place 
in  March.  This  species  is  most  abundant  in  the  olive-growing  regions, 
in  sandy  soils.  The  Capsid  bug,  Loptis  sulccUu>s  [see  this  Review, 
Ser.  A,  ii,  p.  609],  reaches  the  adult  stage  about  the  end  of  May  and 
pierces  the  flower  buds  of  the  vine.  Oviposition  takes  place  at  the  end 
of  June,  the  eggs  being  deposited  in  the  bark  of  the  stocks,  in  cracks  in 
the  vine-stakes,  or  in  the  pith  of  the  branches.  Nine  or  ten  months 
later,  in  March  or  April,  the  eggs  hatch  and  the  young  larvae,  which 
are  very  agile,  migrate  to  the  trasses  which  grow  in  the  vineyard. 
After  about  a  month  the  nynaphal  stage  is  entered.  Feeding  is  actively 
continued,  but  the  grasses  are  abandoned  by  the  insect,  which  cUmbs 
the  vine-stocks  and  attacks  the  inflorescences.  The  early  removal  of 
grasses  will  cause  it  to  starve  before  the  vines  are  able  to  yield  a  good 
supply,  but  if  the  work  is  done  too  late,  the  attack  will  be  concentrated 
on  the  vines.  The  removal  of  the  bark  from  the  stocks  and  the  treat- 
ment of  both  stocks  and  vine-stakes  with  hot  water  will  destroy  many 
eggs.  The  same  result  will  also  be  attained  by  painting  with  mixtures 
having  a  heavy-oil  base.  • 
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Other  Rhynchota  injuring  the  vine  are  Nysius  senecionis  [see  this 
RevieWy  Ser.  A,  ii,  p.  556],  Uamptotdus  minutuSy  recorded  in  Algeria, 
and  Pyrrhocoris  aptems. 

Causse   (P.).      L'tbouOlantage    eontre  la  Pyrala  at  la  Cochylis. 

[Hot-water    treatment    against    Sparganothis  piUeriana    and 

Clyaia    ambigvella.] — Rev.    Viticulture,   Paris,  xlv,    no.  1150, 
13th  July  1916,  pp.  30-31. 

Some  information  supplementing  that  in  a  previous  article  [see  this. 
Review,  Ser.  A,  iv,  p.  383]  is  given.  The  hot-water  treatment  is  best 
carried  out  rather  late  and  is  then  the  most  successful  method  against 
the  vine  pyralis  {Sparganothis  piUeriana].  A  vineyard  treated  early  ia 
April  was  almost  free  of  infestation,  though  surrounded  by  other 
vineyards  which  were  completely  ravaged.  Like  all  work  done  to- 
vines,  the  appUcation  of  hot-water  requires  care.  The  work  should 
never  be  done  in  a  nortji  wind,  as  evaporation  is  too  quick  and  the  f  aU 
of  temperature  too  great.  By  using  jugs  an  increase  of  temperature- 
of  from  6°  to  8°  F.  is  obtained.  The  jugs  yield  water  at  205^-208°  F.,. 
while  a  sprayer  with  tube  and  nozzle  does  not  give  more  than  200*^ — 
202*"  F.,  and  often  less  than  195°  F. 


Labergerie  (— ).  La  Cochylls  et  ses  habitats  prtftete,  notamment  les. 
gentvriers.  [Clysia  ambigueUa  and  its  preferred  habitats,  parti- 
cularly juniper  trees.] — Rev.  Viticulture,  Paris,  xlv,  no.  1153, 
3rd  August  1916,  pp.  71-72. 

While  much  advice  has  been  given  on  the  control  of  Clysia  ambigueUa 
on  vine-stocks,  little  has  been  said  with  regard  to  its  destruction  on 
other  plants,  on  which  it  flourishes  imchecked.  Its  abimdance  near 
woods  has  been  noticed  and  stress  has  been  laid  on  the  favourable 
conditions  afforded  by  the  dampness  in  such  locaUties.  Very  Uttle 
attention  has  been  drawn  to  its  rapid  spread  on  all  plants  with  flower- 
clusters,  such  as  heath,  briar,  etc.  Other  plants  also  require  attention,, 
especially  juniper  trees.  As  far  as  the  author  is  aware,  juniper  trees, 
have  never  before  been  recorded  as  hosts  of  C.  amJbigueUa,  but  in  certain 
cases  the  entire  plant  has  been  found  covered  with  cocoons  and  webs. 


Eehrig  (A.)  &  M^xi^GAUX.  Les  Oiseaux  dans  les  VIgnes  da  Sud-^ 
Quest.  [Birds  in  the  vineyards  of  South-West  France.]  — 
BuU.  Soc,  Etude  Vulg.  Zool,  Agric.,  Bordeaux,  xv,  no.  7, 
July  1916,  pp.  74-77. 

Bird  protection  in  vineyards  is  stated  to  be  the  most  efficient  and 
economical  method  of  insect  control  and  the  one  which  entails  the  least, 
labour.  Though  birds  are  of  Uttle  use  in  controlling  extensive  out- 
breaks once  these  have  gained  groimd,  their  timely  action  at  the  first 
appearance  of  a  pest  will  often  suppress  the  beginnings  of  a  serious 
infestation.  No  species  of  bird  has  been  found  to  be  really  injurious 
to  vines.  Special  efforts  should  be  made  to  attract  to  vineyarda 
linnets  and  tits,  among  which  Parus  major,  L.,  is  the  species 
deserving  the  most  attention. 
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MiGNONE  (A.).  Recurvaria  naneUa,  Micro-Iepldopteron  injurious  to 
Fruit  Trees  in  Italy.— Internat.  Rev.  Science  PracL  Agric.  (Mthly. 
Bidl,  Agric.  IntelL  Pkmt  Z)?s.),  iZomc,  vii,  no.  5,  May  1916,  p.  771. 
[Abstract  from  Reniiconti  R.  Accad.  Lince%  Rome,  xxv,  3,  1916, 
pp.  188-195.]    [Received  13th  October  1916.] 

Recurvaria  naneUa,  Hb.,  was  noticed  near  Rome  in  Marcb  1915  living 
on  nearly  all  the  fruit-bearing  Rosaceae.  The  adults  appear  in  the 
second  half  of  June,  becoming  more  numerous  in  the  first  half  of  July. 
By  day  they  shelter  in  crevices  in  the  bark.  The  small,  red-brown 
larvae  appear  towards  the  end  of  August  and  chiefly  attack  the  leaves 
of  peach  and  apricot,  and  to  a  less  extent  cherry,  sour  cherry,  apple, 
qumce  and  pear.  The  almond  and  hawthorn  are  not  attacked.  The 
larvae  feed  on  the  parenchyma  of  the  leaf,  leaving  the  epidermis 
amtouched.  On  the  approach  of  winter  they  take  refuge  in  crevices 
in  the  bark  and  hibernate  in  a  cocoon.  At  the  time  that  the  blossoms 
appear  in  spring,  the  yoimg  larvae  emerge  and  bore  into  the  flower- 
buds  a  Httle  above  the  point  of  attachment  to  the  peduncle.  Leaf- 
buds  are  also  injured,  the  minute  leaves  being  bound  up  with  silken 
threads  which  impede  normal  development.  Towards  the  end  of 
April,  the  larva  migrates  from  the  green  portions  to  the  trunk  and 
branches.  A  cocoon  is  spun  within  a  crack  in  the  bark  and  from  this 
the  adult  emerges  in  June. 

Dalmasso  (6.).  Un  poco  noto  microlepidottero  dannoso  alia  piante 
da  frutto.  [A  little  known  Microlepidopteron  injurious  to  fruit- 
bearing  plants.] — Rev,  Vitic,  Enol.  Agrar,,  Conegliano,  xxii, 
no.  16,  15th  August  1916,  pp.  256-257. 

This  is  an  abstract  from  the  original  of  the  preceding  paper. 

Sebastianelu  (A.).  Per  la  lotta  contro  la  mosea  delle  olive. 
II  concorso  finanziario  del  Ministero  di  Agricoltura.  [For  the 
control  of  the  olive-fly.  A  grant  from  the  Ministry  of  Agricul- 
ture.]—  La  Nuova  AgricoUura  del  Lazio,  Romcy  iv,  no.  79, 
16th  April  1916,  p.  58.    [Received  28th  August  1916.] 

The  Italian  Ministry  of  Agriculture  will  grant  subsidies,  in  some  cases 
amounting  to  50  per  cent,  of  the  total  cost,  to  associations  or  groups 
of  agriculturists  undertaking  to  combat  the  olive-fly  [Dacus  oleae]. 
The  measures  must  be  applied  over  the  whole  of  a  given  zone  of  olive 
culture,  in  order  to  prevent  reinfestation.  The  growers  may  choose 
the  method  to  be  employed  from  those  which  have  been  f oimd  reUable, 
but  the  writer  of  this  article  specially  recommends  the  Lotrionte 
system  [see  this  Review,  Ser.  A,  ii,  pp.  289, 452, 479]. 

Fletcher  (T.  B.).  One  Hundred  Notes  on  Indian  Insects. — Agric. 
Research  InstUiUe,  Pusa,  Calcutta,  Bull.,  no.  59,  1916,  39  pp. 
20  figs.    [Received  30th  August  1916.] 

This  btdletin  contains  a  usefid  summary  of  the  life-histories  and 
habits  of  a  number  of  Indian  insects  and  gives  records  of  their  dis- 
tribution in  new  localities  or  on  new  food-plants.  The  text  is 
supplemented  by  a  series  of  figures. 
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The  species  mentioned  include : — ^The  Rutelid  beetles,  Anomala 

<iurora,   Arrow,   and   A.  pallidospila,   Arrow,   on   peach ;    Adoretus 

lasiopygus,  Brsk.,  on  vines  ;    A,  versutus,  Har.,  on  leaves  of  vine,  fig, 

pear  and  plum  ;    A,  korticoh,  Arrow,  on  leaves  of  vine,  fig,  apple,  pear 

and  plum ;   Xanthotrachelus  faunuSy  01.,  and  X,  j)erlatu8,  F.,  on 

sunflowers ;    Cryptorrhynchi^  poricoUiSy  Fst.,  and  Alcides  fremitus, 

Fst.,  on  mango  ;   Myocalandra  exarata.  Boh.,  in  bamboo  ;    Calandra 

linearis,  Hbst.,  in  stored  tamarind  fruits  ;    Stromatium  barbatum  in 

stored  timber ;  the  Dermestids,  AUagenus  undulatUrS,  Mots.,  and  Trogo- 

derma  versicolor,  Creutz.,  in  stored  cereals ;  the  Bombyliid  fly,  Systo- 

eckns  sodus,  Wlk.,  predaceous  oif  eggs  of  the  Deccan  grasshopper, 

Colemania  sphenarioides ;  the   Syrphids,    Paragus  serratus,  F.,   and 

Sphaerophoria  scuteUata,  F.,  predaceous  on  Aphids ;  the  TipuUd,  Conosia 

irrorata,  Wied.,  probably  a  minor  pest  of  rice ;  Sesamia  inferens,  Wlk.,  on 

rice,  sugar-cane,  maize,  wheat,  sorghum ;  S.  urdformis,  Ddgn.,  on  sugar- 

•cane  and  maize ;  Ccdpe  ophideroides,  on  peaches  and  nectarines ;  Othreis 

{Ophideres)  fuUonica,  attacking  pomelo  fruits  ;   Letuxyphlebia  lineata, 

which  is  a  minor  pest  of  sugar-cane  and  has  also  been  recorded  from 

Formosa  and  Java  ;   Phthorimaea  opercideUa  mining  the  leaves  of  the 

•egg-plant,  Solanum  mdongena ;   Argyroploce  erotias,  Meyr.,  Anarsia 

mdanoplecfa  and  Chelaria  spathota,  Meyr.,  on  mango  ;   the  Gelechiids, 

Sitotroga  cerealeUa,  01.,  Epithectis  studiosa,  Meyr.,  and  Aristotdia 

-austeropa,  Meyr.,  in  stored  rice ;   Laspeyresia  trichocrossa,  Meyr.,  and 

Gracilaria  soyeUa,  van  Dev.,  on  Cajanus  indicus  (red  gram) ;    Acrocer- 

cops  ordinateUa,  Meyr.,  a  leaf -miner  of  camphor ;   Acrolepia  man- 

^anetUis,  Meyr.,  in  stored  yams  ;    Prays  citri.  Mill.,  a  possible  pest  of 

citrus ;   PerUasobathra  sirina,  Meyr.,  on  indigo ;    the  Indian  clothes 

moth,  Trichophaga  abrupteUa,  WoU.,  which  replaces  T.  tapetzdla  in  hot 

coimtries  ;    the  Pentatomids,  Rhynchocoris  humeralis,  Thimb.,  a  minor 

pest  of  orange  and  R.  plagiatus  on  coca  (ErythroxyUm  coca)  in  India  and 

Ceylon ;   the  Aleurodids,  Aleurodes  (Dialeurodes)  eilri,  Riley  and  How., 

on  citrus  and  jasmine,   A.   eitgeniae,   Mask.,   on  Eugenia,  Aleuro- 

carUhus  nubilans,  Buckt.,  on  betel  leaves  {Piper  betel),  A,  piperis,  Mask., 

on  pepper,  A.  spiniferus.  Quaint.,  on  citrus,  NeomaskeUia  bergi,  Sign., 

and  Aleurolobus  barodensis,  Mask.,  on  sugar-cane  ;    Liogryllits  btmacu- 

lati^,  feeding  on  gram  seeds  and  larvae  of  Agrotis  ypsihn,    Coptotermes 

jestroi  is  recorded  from  Assam.    The  opinion  is  expressed  that  the 

termite  which  is  recorded  under  this  name  as  damaging  rubber  in  the 

Malay  peninsula,  is  probably  C.  curvignathus,  Holmgr. 

MiSRA  (C.  S.)-  Report  on  Investigations  regarding  the  Maho  (Nepho- 
tettix  bipunctatus  and  N.  apicalis)  in  the  Central  Provinces. — 
Dir.  ofAgric.,  no.  2423,  printed  by  Govt.  Press,  Nagpur,  18th  April 
1916,  11  pp.,  1  fig.    [Received  30th  August  1916.] 

A  survey  of  the  rice-growing  areas  in  and  in  the  neighbourhood  of 
Janjgir  showed  that  Nephotettix  bipunctatus  and  N,  apicalis  were  more 
abundant  on  rice  plants  growing  on  land  where  the  foliage  was  most 
succulent.  Adults  and  njrmphs  in  some  areas  were  parasitised  to  a 
slight  extent  by  a  species  of  Dryinid.  In  one  instance  an  egg-mass  was 
f oimd  to  be  attacked  by  a  Chalcid  parasite ;  mites  were  seen  to  feed 
on  the  eggs  in  several  cases.  Predaceous  enemies  of  nymphs  and 
■adults   were   apparently  absent.    N,  bipundalus  and  N,  apicalis 
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appeared  at  the  beginning  of  September  and  were  present  until  the 
middle  of  November,  the  period  of  maximum  activity  lasting  from  the 
third  week  in  September  until  the  end  of  October.  The  insects  were 
not  affected  by  bright  sunhght,  and  differed  in  this  respect  from  the 
rice  Fulgorids,  Sogata  distinctja,  Dist.,  S,  paUescenSy  Dist.,  and  S.  pusana^ 
Dist.,  which  were  present  at  the  same  period.  A  certain  number  of 
Nephotettix  were  captured  by  light-traps  and  bagging,  but  the  latter 
method,  being  carried  out  in  the  flowering  season,  caused  injury  to  the 
flower-heads.  Infestation  as  a  whole  was  not  severe,  the  late  varieties, 
of  rice  being  the  most  seriously  injured.  The  advantage  of  sowing 
early  varieties  appears  to  have  been  realised  by  cultivators,  who  do 
not,  however,  apparently  carry  out  control  measures,  such  as  bagging 
or  using  light  traps,  with  any  degree  of  thoroughness.  The  following 
measures  are  recommended  for  controlling  Nephotettix  : — (1)  Bagging 
the  fields  during  July  and  August  and  again  in  the  middle  of 
September ;  (2)  setting  up  lantern  traps  from  the  middle  of  September 
to  the  end  of  October ;  (3)  increasing  the  area  of  early  varieties  of 
rice  imder  cultivation. 

The  following  insect  pests  of  sugar-cane  were  observed  during  the 
course  of  the  above  investigations : — Scirpophaga  xanthogastreUa 
{auriflua),  the  leaf-hoppers,  Pyrilla  aberrans,  P.  pusana  and 
P.  perpusiUay  and  a  species  of  DasciUid.  The  egg-masses  of  the 
leaf-hoppers  were  heavily  parasitised  by  a  Chalcid. 

Davis  (J.  J.)  &  Satterthwait  (A.  F.).  The  False  Cabbage  Aphis 
(Aphis  pseudobrassicae,  Davis). — Purdue  Univ.  Agric,  ExpL  Sta., 
Lafayette,  Ind.,  xviii,  Bull.  no.  185,  May  1916,  pp.  915-939, 
7  figs.,  4  tables.    [Received  31st  August  1916.] 

Aphis  pseudobrassicae  which  occurs  on  various  Cruciferous  plants,  has 
a  wide  distribution  in  the  United  States,  and  has  also  been  recorded  from 
Manitoba  and  South  Africa.    This  species  is  Uable  to  be  confused  with 
A,  brassicae  in  appearance  and  nature  of  injury.    Experiments  carried 
out  in  order  to  determine  the  life-history  in  Indiana  showed  that  the  ^ 
average  duration  of  life  of  the  female  is  about  31  daja.    The  period  p 
between  birth  and  maturity  varied  from  6  to  23  days,  and  the  repro-  i 
ductive  period  from  2  to  32  days.    Natural  enemies  did  not  appear  in. 
numbers  sufficient  to  serve  as  a  controUing  factor  until  late  in  autumn 
after  the  crops  had  suffered  injury.    Diaeretus  rapae,  Curt.,  and 
Pachyneuron  micans,  How.,  were  reared  from  this  Aphid,  while  a  species 
of  Aphidoletes  and  a  Syrphid  larva  were  predaceous  on  it.     A  fungus, 
Empusa  aphidiSy-was  prevalent  among  A,pseudobrassicae  in  late  autumn. 
The  most  efficient  insecticide  was  tobacco  extract  (40  per  cent.)  used 
at  the  rate  of  one  part  in  1,200  parts  of  water,  with  the  addition  of 
4  lb.  soap  to  each  50  U.  S.  gals,  solution.   This  spray  was  applied  to  the 
lower  side  of  the  leaves,  since  the  Aphids  feed  in  that  position.    A 
rotation  of  crops  and  the  destruction  of  wild  Cruciferous  plants  is 
recommended  .   In  greenhouses  it  can  be  controlled  by  spraying  or  by 
fumigation  with  hydrocyanic  acid  gas ;   if  the  latter  is  used,  1  oz. 
potassium  cyanide  or  |  oz.  sodium  cyanide  should  be  allowed  for  every 
3,000  cubic  feet.    Fumigation  should  be  carried  out  when  the  tem- 
perature is  not  higher  than  65^  F. 
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Thompson  (6.  E.)  Sudan  Grass  In  Kbsisbs.— Kansas  Agrie.  Eocpt. 
Sta.y  Manhattan,  Bull.  no.  212,  March  1916,  29  pp.,  8  figs., 
11  tables.    [Received  30th  August  1916.] 

Sudan  grass  [Andropogon  sorghum]  in  Kansas  is  attacked  in  warm, 
damp  seasons  by  the  sorghum  midge  [Contarinia  sorghioola],  with  the 
result  that  the  setting  of  seed  is  affected  on  all  except  early  and  late 
crops.  The  foUage  is  injured  by  grasshoppers  and  chinch  bugs  [Blissus 
leuooptera],  but  these  pests  may  be  readily  controlled  by  suitable 
methods. 

EsoHEBiCH  (E.).  Clytus  arcuatus,  L.  (Ceramlvdde)  ab  sehlimmar 
teehniseher  Eichenschftdling.  [The  Cerambydd,  Chftus 
arcuattu,  L.,  an  important  pest  of  the  oak.] — NatumnssenscJfil. 
Zeitschr.  fiir  Farst-  u.  Landtoirtschaft,  StvUgart,  xiv,  no.  6, 
June   1916,   pp.  272-273. 

The  Cerambycid,  Clytus  arcuatus,  L.,  has  not  been  much  noticed  in 
the  Uterature  of  forestry.  Observations  made  in  May  1916  in  the 
Bhine  Palatinate  show  that  this  beetle  must  henceforth  be  classed 
amon^  the  serious  pests  of  the  oak,  its  injunr  being  about  equal  to  that 
done  by  Cerambyx  cerdo.  Platypus  cyUnaricus  or  Xyleborus  mono- 
graphus.  The  larva  bores  deep  into  the  wood,  sometimes  reaching 
the  centre  of  the  stem,  the  numerous  galleries  greatly  depreciating 
the  value  of  the  timber. 

Zur  Bekftmpfang  der  Sch&dllnge  und  Pllzkrankheltan  unserer  Obst- 
b&uma.  [The  control  of  the  insect  and  fungus  pests  of  our  fruit- 
trees.] — Deutsche  Landtoirtschftl,  Presse,  Berlin,  xliii,  no.  66^ 
16th  August  1916,  p.  546. 

In  this  account  of  the  control  of  fruit-tree  pests  it  is  stated  that 
Bordeaux  mixture  was  abandoned  because  of  the  defoliation  following  its 
use.  This  trouble  was  also  noticed  with  too  concentrated  a  solution  of 
Califomian  Ume-sulphur  mixture,  but  ceased  when  the  proper  degree 
of  dilution  was  ascertained.  Winter  spraying  was  discontmued  and 
two  appUcations  are  made,  the  first  immediately  the  young  shoots 
appear  and  the  second  after  blossoming  is  completely  over.  Thorough- 
ness in  sprajring  is  essential.  The  apphcation  will  require  to  be  renewed 
in  the  case  of  heavy  rain  shortly  after  spraying.  It  is  noted  that  many 
insects  are  unaffected  by  strong  poisons.  A  water-beetle,  for  instance, 
seemed  quite  unaffected  by  a  cupro-arsenical  solution,  in  which  it 
swam  and  dived  for  over  two  hours. 

DupoNT  (R.  A.).  Insect  VotM.^Extract  from  Agric.  Rept.,  Seychelles, 
1915.    [Ua.  received  from  Colonial  Office  24th  August  1916.] 

Coffee  in  low-lying  districts  was  severely  attacked  by  Coccus 
(Lecanium)  viridis  (green  scale),  but  on  the  hills  this  insect  was  con- 
trolled to  a  very  considerable  degree  by  a  fungus,  Cephalospcrium 
lecanii.  The  same  fungus  has  also  attacked  EuccUymnaius  (Lecanium) 
tesseUatum  on  cinnamon  and  coconut  palms  in  low  country  during  the 
past  three  years.  The  ant,  Technomyrmex  albipes,  was  less  abundant 
in  those  plantations  in  which  the  scale-insects  were  controlled  by 
C.  lecanii,  but  was  prevalent  in  other  localities.    No  evidence  was 
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afforded  for  the  belief  that  T.  aUbvpes  prevented  poUmatdon  among 
coconuts.  Chrysomphalus  aonidum  {AspUioius  ficHs)  caused  injury  in 
young  coconut  plantations ;  a  number,  of  parasites  were  reared  from 
the  scales.  The  following  species  of  boring  and  grain  beetles  were 
recorded  during  the  year : — Xykbams  perforans,  Woll.,  on  coconuts ; 
X:  semigranoms,  Blandf.,  a  secondary  pest  of  cinnamon,  AUnzzia 
lebbek  aiad  Eugenia  jambos ;  X.  aibrwptus^  Samp.,  a  secondaiy  pest  of 
cashew,  A.  Idbek  and  E.  jambos ;  Crassciargus  extemedeniatusy  Fairm., 
attacking  cut  brandies  of  Pterocarpus  wdkus  and  stems  a;nd  branches 
of  Ficus  naularum ;  Eccoptopterus  sexspinomSy  Mots.,  on  E.  jamboso ; 
Dinoderus  bifaveolatus,  WolL,  on  all  species  of  bamboo  except  Dendro- 
adamui  gigantea,  and  in  grain  and  flour ;  Rhizopertha  dominioa^  F., 
AndTribclium  castaneuniy  Hbst.,  in  lentils ;  Caiandra  oryzaey  L.,  in  maize 
and  rice ;   Diocalandraffumentiy  F.,  on  green  coconut  leaf-stalks. 

The  following  scale-insects,  in  addition  to  those  mentioned  above, 
were  recorded  during  the  year : — Gymnaspis  gmndds,  Green,  sp.  n.,  on 
husks  of  coco-de-mer ;  IschnaspisfiliformiSf  Dougl.,  on  oil  palm  leaves ; 
Chrgsomphaius  (AspidiottLs)  dtctyospermi,  Morg.,  on  Jasminum^  Thun- 
bergia  grandifloray  Pandanus  utUis  and  coconut  leaf-bases ;  A.  kUaniae, 
Sign.,  on  T.  gtandifloray  coconut  leaf-bases,  and  fruits  of  bitter  and 
bergamotte  oranges ;  Chrysomphalus  ansei,  Green,  sp.  n.,  on  coconut 
leaves ;  Pseudaonidia  {A,)  trUobitiformiSy  Green,  on  Beaumontia  grandi- 
JbMt ;  Parlatoria  pergahd&iy  Comst.,  on  T.  grandiflara ;  Pulvinaria 
antigoni,  Green,  on  Lantana  camara  and  Mdia  azedarachta ; 
Hemichionaspis  asjndistrae  on  areca  nut  leaves,  Dracaena  sp.,  and 
Pandanus  utUis ;  Lepidosaphes  duponti,  Green,  sp.  n.,  on  coconut  leaf- 
bases  ;  and  Ceratajmis  latuni(ie  on  vanilla  leaves. 

Nielsen  (J.  C)*  Undarsegalser  over  antoparasitiska  Museidelarver 
hos  Arthropoder.  V.  [Researches  on  Muscid  larvae  pa;rasitic  on 
Arthropods.]-r F«<fen«iU^.  Meddd  fra  Dansk  naiurh.  Foren.  Odense, 
facvii,  I91»,  pp.  9^24,  27  figs.    [Received  16th  August  1916.] 

Maiiy  species  of  Geonietrids  occurring  on  oak,  birch  and  thorn  are 
parasitised  in  the  larval  stage  by  Phorocera  caesifronSy  llacq.  The 
maggot  penetrates  into  the  host,  but  pupation  generally  takes  place 
outN^ide  its  dead  body.  The  pupa  hibernates,  and  there  is  only  one 
bi?ood  annually.  The  caterpillars  of  Vcmessa  to  and  F.  urticae  are 
attacked  by  Pdatachina  tibialis,  Fin.  Pupation  takes  place  externally 
andf  the  pupae  hibernate.  The  adults  of  Adia  acuminata,  L„  are 
pai^tised  hy  Cistogaster  globosa.  Fin.,  which  lays  its  eggs  on  the  dorsal 
sterface  of  the  abdomen  beneath  the  wings.  On  the  death  of  the  host 
the  parasite  pupites  in  the  earth.  Gymnosoma  rotundatum,  L.,  and 
Subdytia  rotundiventris,  Fin.,  infest  Chlorochroa  juniperina,  L.,  and 
OHhocoris  {Elasmucha)  griseus,  L.,  respectively. 

RoEPKE  (W.)-  Het  Halopaltis-Traagstak,  in  hat  MJsondar  met  batrak- 
king  tot  Caaao.  [The  Helopeltis  question,  especially  in  connectioo 
wi^  Cacao.}— if eci.  Proefsta.  Midden-Java,  Baiavia,  no.  21,  IW* 
40  +  iiipp.    jlteceived  22nd  August  1916.] 

In  the  dry  years  of  1913-1915  the  damage  done  by  HeiapdtiB  in 
Javik  wats  aa  grant  aa  in  1901«O2|  whkh  were  also  years  of  croo^ 
The^extemal  differences  between  Hke  two  species,  H.  antomi  ^ 
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H.  thetvora,  are  described ;  the  former  occurs  at  higher  altitudes  than 
the  latter,  both  species  being  found  on  tea,  cacao  and  cinchona. 
Oviposition  usually  begins  soon  after  fertilisation,  but  may  be  greatly 
delayed  if  the  conditions  are  unfavourable.  The  eggs  are  laid  in 
small  numbers  over  a  long  period,  at  the  most  four  or  five  daily.  The 
average  life  of  the  female  is  about  a  month,  but  it  is  probable  that 
many  individuals  live  as  long  as  two  or  three  months.  The  external 
factors  which  influence  the  fertility  of  the  insect  are  uncertain.  The 
eggs  are  laid  in  the  soft  parts  of  the  plant,  especially  in  the  pods. 
In  the  shoots  and  the  stems  of  the  fruit  while  they  are  yet  young  and 
tender,  they  are  so  placed  that  the  whole  of  the  egg  Ues  within  the 
tissues  of  the  plant,  not  more  than  four  being  laid  in  the  same  spot. 
In  the  case  of  cacao,  the  fine  down  which  covers  the  young  plant 
hides  the  {nrojecting  threads  on  the  eggs,  but  a  black  spot  develops, 
which  enables  the  point  of  oviposition  to  be  detected.  The  egg-stage 
lasts  about  six  days.  The  larvae  are  active  and,  in  the  presence  of 
suitable  food,  become  full  grown  in  about  10  days,  moulting  five  times 
in  this  period.  If  the  food-plant  becomes  too  dry,  the  larvae  die 
rapidly  of  hunger.  The  mechanical  injury  due  to  the  numerous 
punctures  is  less  serious  than  the  loss  of  sap  which  results,  and 
the  poisonous  effect  on  the  plant  of  the  salivary  secretions.  A  list  of 
trees  and  plants  attacked  b\  HdopeUis  is  given,  the  most  important 
being  cinchona,  tea,  cacao,  Kapok,  black  pepper,  cinnamon,  camphor 
and  rubber  {Ficus  dastica).  Numerous  cultivated  garden  plants  as 
well  as  wild  plants,  including  various  species  of  SdanuM,  also  serve  as 
hosts.  Pods  which  have  been  badly  attacked  by  Hdopeitis  are  bored 
by  Aegeriid  larvae  and  other  insects,  which  are,  however,  only  of 
secondary  importance.  The  attacks  of  this  pest  are  especially  serious,  as 
the  whole  plantation  usually  suffers,  and  not  only  is  the  crop  of  fruit 
lost,  but  the  health  of  the  whole  tree  is  seriously  affected*  No  insect  is 
so  hregular  and  uncertain  in  its  appearance  as  HdopeUis,  It  does  not 
occur  equally  throughout  the  year,  and  in  normal  years  there  is  a  more 
or  less  definite  maximum  and  minimum,  the  latter  occurring  during 
the  second  half  of  the  east  monsoon,  the  former  in  March  and  ApriL 
Exceptions  to  these  rules  constantly  occur  however,  and  unfortunately 
the  experience  of  the  past  two  or  three  years  disposes  of  the  theory  that 
this  insect  cannot  withstand  long  drought.  Certain  localities  are 
regarded  by  the  planters  as  foci  from  which  the  pest  spreads ;  thede 
are  usually  undisturbed  places  not  yet  brought  under  cultivation, 
well  protected  from  the  wind  and  in  which  throughout  the  year  a 
certain  degree  of  moisture  is  maintained.  In  the  plantations  them- 
selves much  depends  on  the  age  of  the  trees ;  cinchona  only  suffers 
Seriously  when-  thte  plants  are  young,  but  once  attacked,  the  pest 
Gontinnes  its  ravines  on  the  young  leaves.  In  tiie  case  of  cacao,  both 
old  and  young  plantati^s  suffer  equally.  The  elevation  of  the 
plantation  is  an  important  factor,  the  attacks  being  generally  more 
.serious  on  low-lying  thaii  on  elevated  ground.  In  cinchona  plantations 
Hdcpdtis  causes  the  least  damage  when  these  are  enclosed  and  thicldy 
planted,  the  attack  being  then  generally  confined  to  the  bbrdera 
Cacao  suffers  most  where  there  is  the  least  shade,  and  the  plant€Siji 
regard  the  Hdopdlisf  question  as  largely  one  of  shade,  though  weH 
shaded  plantations  are  by  nb  means  free  from  this  pefit.  Ti^roste 
is  the  only  lahade  plant  alttacked  by  Hdopdtis,  but  it  has  only  b^en  ^a 
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short  time  in  cultivation  and  it  is  as  yet  uncertain  whether  it  should 
be  kept  out  of  the  plantations.  The  effect  of  "  rampassen  "  operations 
on  HdopeUis  [see  this  Review,  Ser.  A,  VoL  I.,  p.  57]  is  probably  not 
importajit,  as  the  insects  live  chiefly  on  the  buds.  In  laying  out  new 
plwtations  all  foci  likely  to  harbour  HdopeUis  should  be  done  away 
with.  The  control  of  this  pest  is  difficult.  Careful  and  clean  culti- 
vation is  venr  important  ana  the  trees  should  never  be  allowed  to  grow 
wild.  Breeding  foci  and  the  borders  of  cacao  plantations  should  be 
planted  with  nevea  or  coffee.  Catch  crops  between  the  trees  should 
be  avoided.  Direct  control  measures  consist  largely  in  the  choice  of 
varieties  of  tea  and  cinchona  which  are  least  liable  to  attack,  e.g.  the 
fine  Assam  sorts  in  the  case  of  tea.  The  existence  of  a  resistant  variety 
of  cacao  is  doubtful,  though  some  types  resist  better  than  others,  and 
improvement  in  this  direction  might  be  produced  by  selection.  In 
addition  to  birds,  the  natural  enemies  of  HdopeUis  include  Mantids, 
Beduviids  and  spiders,  but  tiiese,  except  perhaps  the  spiders,  are  not  of 
much  importance.  No  parasites  eitiier  of  the  eggs  or  larvae  are  as  yet 
known.  Among  insecticides,  stomach  poisons  are  of  little  use,  there 
are  difficulties  in  the  employment  of  petroleum  soap  emulsion  and  the 
results  are  of  no  great  vdue,  but  a  thorough  trial  of  California  mixture 
as  a  repellent  is  desirable.  Hand  collection  by  children  and  burning 
with  paraffin  torches  are  methods  of  some  practical  value  [see  this 
BevieWy  Ser.  A,  iii,  p.  662].  Spider  web  and  hoops  covered  wiUi  kapok 
lint  and  mounted  on  long  bamboos  enable  the  insects  to  be  swept  ofi 
the  higher  branches  and  caught.  The  torch  method  is  the  best  on  the 
whole,  but  it  is  not  necessary,  as  was  generally  supposed,  that  the 
petroleum  torch  should  emit  a  great  quantity  of  smoke.  In  young 
plantations,  only  hand-collection  can  be  safely  used  and  the  torch 
should  only  be  applied,  and  that  carefully,  to  those  pods  which  are 
attacked  by  Hdopdlis  at  their  ends.  Very  young  fruits  mav  be  sprayed 
with  petroleum-soap  emulsion  witii  good  effect,  as  this  also  prevents 
fungus  attack  ;  covering  the  pods  with  bags  of  paper  or  other  o^iaterial 
is  impracticable.  For  more  than  ten  years  t£e  planters  have  been 
persuaded  that  black  ants  [Ddichodems  bUuberculatiis]  keep  down  this 
pest,  and  there  is  no  doubt  that  plantations  in  which  these  ants  have 
been  encouraged  to  the  utmost  suffer  but  little  from  Hdopdtis. 
Details  are  given  as  to  methods  of  colonising  these  ants,  including  the 
TttftlnTig  of  artificial  nests  and  the  distribution  of  these  in  the  trees. 
The  gramang  ant  {Phgidepis  longipes)  must  be  kept  away,  as  it  will 
destroy  the  black  species. 

Wolf  (F.  A.).  Further  Studies  on  Peanut  Leattpot  — JI.  Agric- 
Research,  Washington,  D.C.,  v,  no.  19,  7th  February  1916, 
pp.  891-902,  4  tables.    [Received  1st  September  1916.] 

Leafspot  disease  of  peanuts  [Arachis  hypogaea\  due  to  CercosjjHjra 
personata,  may  be  disseminated  by  insects,  rositive  tests  were  given 
by  four  orders  of  insects,  namely,  Orthontera  (grasshoppers  and 
katydids),  Lepidoptera  (larvae  of  Chloridea  (Hdiothis)  obsdeta), 
Goleoptera  (MegiUa  macuhtay  Epicauia  viUata,  and  ChauUognalhus  sp.)> 
and  Rhynchota  (leaf -hoppers).  Grasshoppers  were  found  to  be  capable 
of  carrying  conidia  on  the  surface  of  the  body  for  ver^  considerable 
distances,  and  the  passage  of  the  conidia  through  the  ahmentary  tract 
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of  these  insects  did  not  affect  their  gennination.  The  spores  of  Pucdnia 
caswpeSy  AUemaria  sp.,  and  Fusarium  sp.  were  also  found  in  their 
excrement.  The  ineffectiveness  of  crop  rotation,  combined  with  seed 
treatment,  in  eUminating  lea&pot  is  thus  probably  due  to  the  fact 
that  wind  and  insects  are  disseminating  i^ents. 

Felt  (£.  P.).  Thirty-first  Report  of  the  State  Entomologist  on  Injurious 
and  Other  Inseets  of  the  State  of  New  York  19i5.— New  York  Stale 
Mu8.  BuU,,  Albany,  no.  186,  Ist  June  1916,  pp.  15-88,  13  plates, 
22  tables.    [Received  1st  September  1916.] 

Experiments  were  carried  out  in  a  number  of  orchards  in  order  to 
determine  the  most  favourable  time  for  spraying  against  Cydia 
pomaneUa.  The  data  obtained  showed  that  the  mayimum  control 
was  given  by  a  spray  appUed  just  after  the  blossoms  faU.  In  three 
plots  sprayed  once  at  this  time  the  number  of  infested  apples  amounted 
to  10*15  per  cent. ;  in  plots  sprayed  twice,  to  8*86  per  cent. ;  and  in 
those  sprayed  three  times,  to  8*24  per  cent.  The  appUcation  of  two  or 
three  sprayings  after  the  first,  is  also  necessary  to  control  apple  scab. 
About  nine-tenths  of  the  infested  fruit  showed  side-injury  due  to  the 
larvae  from  late  eggs.  It  is  possible  that  a  second  spraying  made 
during  the  latter  part  of  June  would  control  this  type  of  mjury  to  some 
extent. 

Diarthronomyia  hypogaea,  H.  Lw.  (chrysanthemum  midge)  was 
present  on  greenhouse  chrysanthemums  at  Adrian,  Michigan.  Injury 
resulted  in  the  formation  of  numerous  galls  on  the  stem  and  leaves 
which  rendered  infested  plants  distorted  and  in  many  cases  valueless. 
In  Europe  this  species  has  been  recorded  on  Chrysanthemum  leuoan- 
themum,  C.  corymbosum,  C,  atratum,  C,  japonicum  and  C  myconia. 
Breeding  is  probably  continuous  under  favourable  greenhouse  con- 
ditions. Preference  is  shown  for  young  tissues.  The  life-cycle  is 
passed  through  within  the  gall  and  it  is  possible  that  hibernation  or 
aestivation  may  occur  in  galls  on  the  roots.  Eggs  were  observed  to 
be  deposited  on  the  leaf  surface ;  a  single  female  may  lay  from  40  to 
50  eggs.  The  incubation  period  may  be  less  than  24  hours.  Periods 
of  marked  activity  occur  in  spring  and  autumn.  Since  D.  hypogaea  is 
found  also  on  C.  leucanthemumy  which  is  widely  distributed  in  America, 
efforts  should  be  made  to  control  the  pest  as  soon  as  infestation  is 
noted,  otherwise  C.  leucanthemum  may  serve  as  an  alternative  host 
and  thus  render  chrysanthemums  more  liable  to  attack  each  year. 
The  control  measures  recommended  are  the  destruction  of  infested 
plants  and  fumigation  with  hydrocyanic  acid  cas. 

Four  species  of  white  grubs,  Lachnastema  jusoa,  Froh.,  L.fratema^ 
Harr.,  L.  hirticvla,  Enoch,  and  L.  tristis,  F.,  caused  more  or  less 
injury  to  grass  land,  maize  and  potatoes.  The  systematic  rotation  of 
crops  is  advised  in  order  to  control  these  insects.  The  grasshoppers, 
Mda/noplua  aUantis,  Riley,  and  M./emoratus,  Burm.,  were  destructive 
in  some  localities.  Young  individuals  of  the  former  species  were  observed 
in  sandy  places  on  the  11th  May  and  hsui  apparently  hatched  a  day  or 
two  previously.  Clover  was  readily  attack^  by  the  young  hoppers. 
A  few  winged  forms  were  observed  on  17th  June.  Imnphs  of 
M.  femoratus  appeared  considerably  later  than  those  of  m.  Mantis. 
Natural  enemies  of  these  two  species  included  a  species  of  Chalets  and  a 
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maepf  Sphex  ichneumonea,  L.  Kansas  bait  waa  most  efficient  in 
deM^ioying  the  grasshoppers,  in  some  cases  as  many  as  95  per  cent, 
being  killed.  .  The  following  spray  was  also  satisfactory  : — 3  Ih. 
sodium  arsenite,  H  U.S.  gals,  mol^isses,  180  gals,  water.  It  is  advisable 
to  apply  the  bait  or  spray  while  the  insects  are  still  young. 

Insect  pests  of  trees  were  abundant  in  the  vicinity  of  New  York 
City,  especially  Scclytus  {Eccoptoge^stery  guadnspmogfM,  Say  (hickmy 
bark-beetle)  and  AgrUus  bUineatus,  Web.  (lined  chestnut  borer). 
Investigations  were  made  as  to  the  effect  of  a  well-known  oil  compound 
on  the  Deetles  and  on  the  host  tree.  Six  out  of  the  ten  trees  tested 
died  as  the  result  of  treatment.  The  trees  were  young  and  thin-barked 
md  consequently  may  have  been  more  Uable  to  injury  than  moie 
xnatui:e  ones.    In  any  case  it  is  not  advisable  to  use  oils  or  oily  com- 

Spu^ds.  on  the  bark  of  living  trees.  Mdlacosoma  americcma^  F.,  and 
f.  (^iss^na^  Hb.  (tent  caterpillars)  caused  serious  injury  in  certain 
di^t^cts.  Pis^od^  strobi,  Peck  (white  pine  weevil)  showed  an  increasing 
Q,]3un(jlance  on  young  trees.  On  small  areas  the  most  successful  method 
oi^  cpntrol  was  hand-picking.  Tortrix  (Archips)  cer(mvoranay  Fitch 
(cherry  worm)  occurred  during  early  summer  on  choke-cherry  and  in 
one  case  migrated  from  this  host  to  the  Lombardy  poplar.  Dioryctria 
qtbieteUaf  Zinck.,  was  foimd  in  the  buds  and  young  twigs  of  Austrian 
pine  at  Rochester.  Tibicen  septemdedm,  L.  (periodic  cicada)  appeared 
in  certain  localities,  but  without  doing  serious  damage. 

Among  insect  pests  of  fruit  trees,  Ehagoletis  pcmonella^  Walsh  (apple 
noaggot)  was  found  to  have  become  abundant  in  the  Hudson  River  and 
Qtlier  districts.    There  was  some  evidence  for  believing  that  the 
implication  of  an  arsenical  spray  during  the  summer  was  effective  in 
^A^cking  this  pest.     Hderocordylus  maUima^  Rent,  (red  bug)  aod 
Lf/gidea  mendoWy  Reut.  (lined  red  bug)  injured  apples  in  the  Hudson 
Valley.    Attack  resulted  in  the  discoloration  of  the  leaves  and  fruit 
and  in  the  hardening  and  irregularity  in  shape  of  the  latter.    The  most 
8uita1;>le  spray  consisted  of  Ipt.  tobacco  extract  in  100  gals,  water 
together  with  lime-sulphur  wash,  1  to  25,  with  the  addition  of  lead 
lur^onate,    appUed   just   before   the   blossoms    opened.    AspidiUus 
pemidosuef  Comst.  (San  Jos^  scale)  was  less  numerous  in  the  Hudson 
Valley  than  in  previous  years.    This  fact  however  does  not  justify 
the   abandonment   of   sprajdng   in   commercial   orchards.    Agriius 
HnuatuSy  Oliv.  (sinuate  pear  borer)  is  spreading  into  New  York  from 
New  Jersey,  and  appeared  in  1915  in  several  localities.    Adult  beetles 
emerge  during  May  to  feed  on  the  foliage  and  can  at  this  time  be  cob- 
trolled  by  an  arsenical  spray.    A  deterrent  wash  consisting  of  from 
60  to  80  lb.  lime,  20  lb.  copper  sulphate  and  100  gals,  water  is  being 
tested.    Taemothrips  (Euthrips)  pyriy  Dan.  (pear  thrips)  caused  veiy 
severe  damage  in  tne  Hudson  Valley.     In  one  orchard  spraying  was 
carried  out  about  24th  April  with  a  ihizture  consisting  of  from  75  to 
80  lb.  lime,  100  gals,  water  and  |  pt.  Black  Leaf  40.    Lurge  numbers  of 
thrips  were  killed,  but  the  results  would  have  probably  been  even  vxot» 
satisfactory  had  the  treatment  been  carried  out  efirlier.    Psifl^ 
pyriccla,  Forst.  (pear  psylla)  continued  to  be  injurious  in  the  Hudson 
Valley,  especially  in  those  parts  in  which  favourable  hibernating  places 
were,   present.     Conotrachdus    cralaegiy    Walsh,    (quince    curculio) 
OQCurred  in  some  places.    Evidence  seen^  to  show  that  this  insect 
can  be  controlled  by  the  application  of  a  poisoned  spray  as  soon  as  the 
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feeding  punctuies  are  observed,  followed  by  a  second  one  or  two  weeks 
later.  GaleruceUa  cavicdUis,  Lee.  (cherry  leaf  beetle)  was  responsible 
for  the  partial  defoliation  of  peach  and  cultivated  cherry  in  some 
counties.  Lead  arsenate  at  the  rate  of  4  lb.  to  50  gals,  water,  com- 
Inned  with  Bordeaux  mixture,  was  most  efficient  in  controlling  this 
insect.  ^ 

Insects  affecting  grass  crops  were  Crambus  hdedellus^  Qem.  (grass 
webworm),  PhilaenuB  UneatvSy  L.  (lined  spittle  insect),  and  Aphrofiiom 
(P.)  spumaria,  L.  (European  spittle  insect).  The  first-named  species 
was  also  very  destructive  to  maize  in  one  district.  Susceptible  crops 
shotdd,  if  possible,  be  planted  at  some  distance  from  grass  land.  Infested 
land  shoidd  be  ploughed  in  August  or  September  to  eizpose  the  half- 
grown  larvae.  If  l£is  is  impracticable,  spring  jdoughmg  shoidd  be 
delayed  until  the  larvae  have  finished  feeding.  Frequent  crop  rotation 
should  be  practised. 

A  number  of  larvae  resembling  those  of  Anthrenus  were  recorded 
from  New  York,  where  they  occurred  in  household  articles  and  clothing, 
except  woollen  garments.  The  life-cycle  was  determined  and  found 
to  occupy  a  year.  The  larvae  were  capable  of  living  three  or  four 
years  witiiout  food  and  were  resistant  to  carbon  bisulphide.  The  use 
of  sodium  fluoride  was  recommended  against  them. 

Howard  (L.  0.).  Lachnostema  Larvae  as  a  possible  Food  Supply. — 
Jl.  Earn.  EnUm.,  Concord,  ix,  no.  4,  August  1916,  pp.  390-392. 

Several  methods  of  preparing  Lctchnosterna  larvae  for  food  are 
described.  These  are  considered  very  palatable  by  those  who  have 
tasted  them,  and  ihe  author  is  of  the  opinion  that  these  larvae  will  be 
shown  to  have  a  very  definite  food  value. 

WooLUM  (R.  8.).  Reduoing  the  Cost  of  Commareial  Spraying.-^ 
Jl.  Econ.  EfUom.,  Concord,  ix,  no.  4,  August  1916,  pp.  392-396, 
Ifig. 

This  paper  describes  a  method  of  reducing  the  cost  of  commercial 
spraying  by  75  per  cent.,  by  the  adoption  of  a  system  of  underground 
pipes  through  which  the  spraying  fluid  is  carried  to  all  parts  of  the 
orchard.  The  experimental  plot  consisted  of  10  acres  and  contained 
1,125  trees.  Piping  f  inch  in  diameter  was  laid  at  a  deplh  of  1  foot 
and  provided  with  uprights  for  the  attachment  of  hose  at  regular 
interval.  The  sprang  material  used  was  water ;  this  was  carried 
by  a  one-inch  pipe  from  a  water  main  into  a  power  sprayer  having  a 
200-gallon  tank,  and  thence  was  pumped  directly  into  the  pipe  system. 
By  means  of  the  attachment  of  150  feet  of  hose  to  each  of  the  24 
hydrants,  all  trees  in  the  orchard  were  easily  reached.  The  total  cost 
of  the  system  was  about  5d.  per  tree.  The  possibility  of  replacing 
water  by  an  insecticide  or  fungicide  such  as  nicotine  ana  soap  or  lime- 
sulphur  is  suggested,  as  well  as  that  of  applying  the  system  to  the 
treatment  of  truck  crops  or  orchards  on  steep  hiUsides.  It  is  recom- 
mended that  a  pipe  not  less  than  one  inch  in  diameter  should  be  used, 
since  the  loss  by  friction  in  smaller  pipes  is  too  great.  A  large  mixing 
tank  automatically  emptying  into  the  spray  tank  woidd  be  necessary 
to  produce  a  continuous  supply  of  insecticide.  Drainage  outlets  at 
the  lowest  levels  shoidd  be  provided  for  emptying  the  system  after  use. 
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MoCoLLOCH  (J.  W.)*  Additional  Notes  on  the  Use  of  Dost  Sprays 
against  the  Corn-Bar  Worm. — Jh  Econ.  ErUam.,  Concord,  ix,  no.  4, 
August  1916,  pp.  395-398,  3  tables. 

The  experiments  recorded  in  this  paper  were  undertaken  to  deter- 
mine (1)  the  number  of  appUcations  of  lead  arsenate  to  control  the 
corn-ear  worm  [Chloridea  wsdleta,  F.] ;  (2)  the  value  of  lime»  flour, 
sulphur,  etc.,  as  carriers  of  lead  arsenate ;  (3)  the  relative  values  of 
mixtures  containing  75  per  cent,  and  50  per  cent,  of  arsenate  of  lead. 
In  the  first  series  of  experiments  it  was  found  that  injury  by  C  obsdleta 
and  by  fungi  decreased  in  proportion  to  an  increase  in  the  number  of 
applications  of  a  mixture  of  75  per  cent,  lead  arsenate  and  25  per  cent, 
sulphur.  Plants  dusted  once  showed  about  5  per  cent,  insect  injury 
while  fungi  were  prevalent;  those  dusted  eight  times  showed  less 
than  1  per  cent,  insect  injury  and  fungi  were  absent.  Controls  were 
attacked  to  the  extent  of  8  per  cent,  of  the  grain  byC  obsdleta,  and  at 
the  same  time  were  badly  infested  with  fungi.  The  above  mixture 
was  found  to  be  superior  to  that  containing  only  50  per  cent,  of  lead 
arsenate.  Sulphur  was  a  better  carrier  than  either  lune  or  flour  and 
showed  some  indications  of  value  as  a  fungicide. 

DoANE  (R.  W.)>  A  New  Species  of  Isosoma  attaeking  Wheat  in  Utah. 
— JI.  Econ.  Entom,,  Concord,  ix,  no.  4,  August  1916,  pp.  398-401, 
1  fig.,  1  plate. 

Isosoma  grande  and  /.  vaginicdum,  sp.  n.,  cause  serious  injury  to 
wheat   crops  in  the  so-called  dry  farm  regions  in  Salt  Lake  Valley. 
7.  vaginicdum  was  first  observed  in  May  1914,  when  adults  appeared 
in  a  field  of  winter  wheat.    E^gs  were  deposited  during  the  same 
month  in  the  base  of  the  leaf-sheath,  just  above  one  of  the  joints  near 
the  middle  of  the  stem ;   from  3  to  20  eggs  were  placed  in  this  position. 
The  larvae  occupied  an  oval  ceU  in  the  sheath,  and  the  latter  became 
swollen  and  hardened  so  that  the  flow  of  sap  was  prevented.    In 
consequence,   the   development   of  the  flower-heads  was  partly  or 
completely  arrested.    The  total  loss  in  the  crop  was  estimated  at  from 
50  to  75  per  cent.    More  than  one  generation  occurred  during  the  year. 
The  winter  was  passed  in  the  larval  stage  in  the  stems,  and  pupation 
of  the  over-wintering  generation  took  place  in  April  and  May.  /.  grande 
is  not  confined  to  the  Salt  Lake  Valley,  as  is  the  preceding  species,  but 
occurs  also  in  well  irrigated  districts.    /.  tritici  was  present  in  small 
numbers.    The  abundance  of  Isosoma  in  the  Salt  Lake  Valley  is  greatly 
increased  by  the  fact  that  wheat  is  sown  in  every  alternate  year,  ana 
during  the  intervening  periods  the  land  is  allowed  to  lie  fallow.    Plough- 
ing, if  carried  out  at  all  during  the  fallow  period,  is  performed  with  a 
disk  plough,  so  that  a  large  quantity  of  stubble  is  left  on  the  ground. 
Frequently  a  self-sown  crop  is  allowed  to  mature.     The  conditionB 
are  thus  eminently  suited  to  the  rapid  increase  of  Isosoma  spp. 

Pennington  (W.  E.).  Notes  on  Rhogas  terminalis,  Cress.  (Hyman* 
optera,  Braconldae). — Jl  Econ.  EnUm.,  Concord,  iz,  no.  4> 
August  1916,  pp.  401-406,  1  fig.,  1  plate,  1  table. 

During  an  outbreak  of  Cirphis  {HdiophUa)  unipunda,  Haw.,  in  191i 
observations  were  made  on  the  parasites  of  this  insect,  especially  on 
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the  Biaconid,  Bhogas  terminalis,  Cress.  Adults  of  R,  termindlis  were 
collected  at  intervals  between  August  and  October  by  means  of  a  light 
trap.  In  1916,  adults  began  to  appear  in  the  middle  of  April  and 
numerous  captures  were  made  between  May  and  August.  In  order 
to  determine  certain  points  in  the  life-history,  adult  parasites  coming 
originally  from  parasitised  larvae  of  C.  unijmncta  were  confined  witn 
host  larvae  which  had  been  reared  in  the  laboratory  and  were  thus 
known  to  be  imparasitised.  The  age  of  the  host  larva  was  known  in 
each  case.  Fairing  on  the  part  of  the  parasite  took  place  immediately 
after  emergence,  and  oviposition  quickly  followed.  The  combined 
duration  of  the  egg  and  larval  stages  averaged  19'1  days  and  that 
of  the  pupa  16*7  days.  Adult  males  Uved  on  an  average  16*5  days 
and  suiult  females  32*5  days ;  the  maximum  duration  of  adult  life  was 
36  days  in  the  male  and  76  days  in  the  female.  Fertilised  females 
gave  rise  to  offspring  of  both  sexes ;  \mf ertilised  females  were  able  to 
reproduce  pathenogenetically,  but  the  offspring  were  males  in  all  cases. 
Oviposition  took  place  only  in  host  larvae  in  the  second  and  third 
instar.  Hibernation  was  found  to  occur  in  the  pupal  stage.  In  the 
latitude  of  Hagerstown  probably  at  least  four  complete  generations  of 
R.  termindlis  Qccur  each  year. 

PsTTrr  (M.)-  Investigation  and  InstruoHon  in  Beekeeping.— JZ.  Econ. 
EfUom.y  Concord,  ix,  no.  4,  August  1916,  pp.  406-411. 

In  his  address  delivered  before  the  American  Association  of  Economic 
Entomologists,  the  author  enumerates  the  various  problems  which 
still  require  extensive  investigation.  These  include  the  wintering  of 
bees,  prevention  of  swarming,  preparation  of  honey  for  sale,  influence 
of  weather  conditions  on  the  working  of  bees,  comb  building,  bee 
diseases,  etc.  A  brief  outline  is  given  of  the  courses  of  instruction  in 
agriculture  offered  at  the  Ontario  A^cultural  College  and  of  the 
extension  work  carried  on  in  that  Province. 

Sladen  (F.  W.  L.).  Bee  Work  at  the  Canadian  Government  Experi- 
mental Farms. — Jl,  Econ.  Entom.,  Concord,  ix,  no.  4,  August  1916, 
pp.  411-413. 

Agricultural  investigations  are  carried  out  at  the  Central  Farm, 
Ottawa,  and  at  thirteen  Branch  Experimental  Farms.  In  all  cases 
it  has  been  found  that  bee-keeping  can  be  profitably  carried  out, 
although  in  Nova  Scotia  the  wintering  problem  is  a  difficult  one,  on 
account  of  the  long  winter  with  its  sudden  changes  in  temperature, 
and  by  reason  of  the  unwholesome  stores  gatherea  by  the  bees.  The 
sources,  quantity,  quality  and  period  of  production  of  honey,  are  the 
main  objects  of  investigation  at  the  present  time.  Lucerne  has  been 
proved  to  be  a  source  of  honey  in  south  Alberta. 

Phillips  (E.  F.).  The  Purpose  of  College  Beekeeping.~J2.  Econ. 
Entom.,  Concord,  ix,  no.  4,  August  1916,  pp.  413-417. 

The  author  emphasises  the  need  for  more  extended  scientific 
investigations  on  the  subject  of  bee-keeping  and  for  the  increased 
production  of  honey  for  commercial  purposes.    The  introduction  of 
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agricultural  teaching  into  the  cuiriculum  of  agricultural  colleges,  is  of 
comparatively  recent  date.  The  courses  are  thus  npt  yet  arranged 
in  the  best  possible  manner  and  will  require  considerable  readjustment 
if  they  are  to  offer  a  thoroughly  practical  course  of  training.  .  It  is 
assumed  that  a  year's  course,  supplemented  by  work  during  the  summer 
in, a  commercial  apiary,  should  be  sufficient  to  acquire  a  practical 
knowledge  of  bee-keeping.  Considerable  attention  should  be  devoted 
to  the  wintering  problem  and  to  the  manipulation  of  bees. 


Cory  (£.  N.)*     Tbe    Columbine    Leaf-Hiner.--JZ.   fcon.    Entam., 
Concord,  ix,  no.  4,  August  1916,  pp.  419-424,  2  figs.,  1  plate. 

Phfftomyza  aquUegiae,  Hardy,  was  first  observed  in  the  lu^al  stage 
in  Maryland  on  11th  May  1914.     Mines  then  occurred  only  in  the 
lower  leaves,  but  later  spread  throughout  the  entire  foliage.    Hiber- 
nation of  this  species  takes  place  in  the  pupal  stage.    Adults  appear 
at  the  end  of  April  and  the  beginning  of  May.    Female^  feed  before 
pairing  on  juices  exuded  from  punctures  made  in  the  leaves  by  their 
ovipositors.    Eggs  are  imbedded  to  a  greater  or  less  degree  in  tiie 
tissue  of  the  under  side  of  the  leaf.    The  average  duration  of  the  egg- 
atage  of  the  first  generation  is  5^  days,  that  of  later  generations,  two 
days.    The  length  of  the  larvid  period  is  more  dependent  on  the 
food-supply  than  on  the  temperature ;   the  average  duration  for  all 
generations  is  10^  days,  but  where  the  food-supply  is  scarce,  this  may 
be  reduced  to  six  days.    Pupation  takes  place  outside  the  leaf,  the 
pi;pae  being  attached  to  the  under  side  of  the  latter.    The  duration 
of  this  stage  in  the  first  two  generations  averages  14  days ;-  the  third 
generation  may  require  19days,  or  a  period  of  aestivation  may  intervene, 
hsting  from  the  beginning  of  June  until  the  second  week  in  September. 
A  fourth  generation  appears  in  the  middle  of  September ;   the  pupae 
of  this  brood  hibernate  on  or  below  the  surface  of  the  soil  at  the  base 
of  the  host  plant.    Broods  other  than  the  first  are  controlled  to  a 
considerable  degree  by  parasites,  of  which  13  species  have  been  reared. 
These  include : — Clokocerus  trictnctuSy  Ashm. ;  C.  lOahensis,  Glahan ; 
Sympiesis  agromyzae,  Gahan ;  Diavlinus  putchripes,  Crawf . ;  D.  begifii, 
Ashm. ;   Derostenus  varipes,  Crawf. ;   Z).  pktipes,  Crawf. ;   Zagratn- 
mo8oma   muUiUneatum,    Ashm. ;   Pleurotropis   sp. ;   Aphaereta    sp. ; 
Chrysocharis  sp. ;  DerosUnus  sp.  n.,  and  a  Mymarid. 

Control  measures  include  the  removal  and  destruction  of  infested 
leaves  during  May  and  the  turning  over  of  the  soil  at  the  base  of  the 
plants  before  1st  April  in  order  to  expose  the  pupae. 


Pierce  (W.  D.).  Notes  on  the  Habits  of  a  Dangerous  Genus  of 
Weevils. — Jh  Econ.  Entovn.,  Concord,  ix,  no.  4,  August  1916, 
pp.  424-431,  3  figs. 

Four  species  of  weevils  belonging  to  the  genus  Pdydrums  are  eithtf 
natives  of,  or  have  been  long  estabUshed  in  America,  and  two  other 
species,  P,  {Eustolus)  impressifrons,  Gyl.,  and  P.  (Thmisoneonymus) 
sericeus,  Schall.,  have  been  imported  recently  from  Europe.  P.  delAr 
catulus,  Horn,  and  P.  peninstdaris,  Horn,  occur  in  lower  Calif orais ; 
P.  corsicus,  Toumier,  feeds  in  the  adult  stage  on  the  buds  of  QuercuB 
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8pp.,  etc. ;  and  P,  viridicoflu^  Baudi^  ipjures  the  foliage  ai^d  epidermis 
pf  the  young  growth  of  Fraxmus,  CyiimSy  Acer  and  Quercus  cerri^. 
P.  impremfrons  (poplar  root  weevil)i  is  found  in  Europe  on  Popuius 
spp^  SaiisCy  AlnuSy  (d\c.  In  New  York  and  CJonnecticut  it  has  caused 
consideral^le.  danolage  to  SdliXy.  Popuius^  birch,  apple  and  pear. 
Adults  Appear  during  the  latter  part  of  May  and  oviposit  inunediately 
under  loose  bark,  ano^ong  loose  bud-scales  or  in  wounds*  The  e£gs  are 
lodd  in  masses  of  from  ^  tp  80,  and  the  larvae,  upon  hatching,  £op  to 
the  ground  and  feed  on  the  root)s  of  the  host.  The  adults  may  be 
^ntrolled  by  the  appUcation  of  arsenicals.  P.  serkeus  occurs  in 
Europe  in  the  adult  stage  on  the  buds  of  pear,  plum,  beech,  hawthorn, 
apple,  etc.  In  America,  it  has  been  recorded  from  Indiana. 
.  Notes  are  given  on  the  feeding  habits  of  35  additional  species  of 
PdydrusuSy  occurring  mainly  in  Europe. 


JoNSS  (T.  H.).  Notes  od  Anaaa  undresU,  6u6r.,  an  Enemy  of 
CoeurUts. — J I  Econ.  Entom.,  Concord,  ix,  no.  4,  August  1916, 
pp.  431-434. 

Anasa  andresiiy  6u£r.,  has  been  recorded  from  Cuba,  Mexico, 
Guatemala,  Costa  iRica,  Panama^  Colombia,  and  in  the  United  States 
from  Florida,  Texas,  land  New  Mexico.  The  notes  on  the  life-history 
given  in  this  paper  were  obtained  during  1915  from  a  study  of  this 
species  on  squashes  in  Louisiana.  The  first  adults  were  observed  in  the 
field  on  26th  May.  Eggs  were  found  soon  afterwards,  usually  on  the 
under  sur&ce  of  the  leaves,  occasionally  on  the  upper  surface  or  on 
other  aerial  portions  of  the  plant,  or  on  surroil^ing  vegetation. 
They  are  placed  singly  or  in  masses  containing  from  2  to  50  eggs. 
The  incubation  period  varies  from  7  to  11  days  between  June  and 
^ptember  inclusive.  Nymphs  and  adults  feed  on  the  juices  of  the 
leaves,  causing  them  to  wilt  and  die.  The  duration  of  the  nymphal 
stage  is  about  18  days. 


Hyslop  (J.  A.).  Triphleps  insidimus  as  the  Probable  Transmitter  of 
ComrBar  R^t  {Diplodia  sp.,  Fusarium  sp.). —Jl.  Earn.  EnUm., 
Concord,  ix,  no.  4,  August  1916,  pp.  435-438. 

Previous  records  of  the  Anthocorid  bug,  Triphleps  insidiosus,  have 
shown  that  it  is  both  beneficial,  in  that  it  attacks  various  stages  of 
Blissits  leucoptera.  Phylloxera,  Chloridea  (Heliothis)  obscleta,  Contarinia 
(Diplosis)  sorghiccHa,  etc.,  and  injurious,  in  that  it  causes  injury  to 
chrysanthemums,  squash  vines  and  red  clover.  Corn-ear  rot,  due  to 
Diplodia  sp.  and  Fusarium  sp.,  was  observed  in  the  maize  crops  in 
Maine  in  1912.  The  disease  appeared  when  the  seeds  were  in  the  milk 
stage  as  a  yellowish  discoloration  immediately  below  the  point  of  attach- 
ment of  the  silk.  From  this  point  the  discoloration  spread  throughout 
the  seed,  until  finally  the  seed-coat  ruptured.  Experiments  on  the 
transnoossion  of  the  disease  showed  that  the  fungus  could  only  enter 
through  a  puncture  in  the  seed  coat.  Large  numbers  of  T.  insidiosus 
were  found  to  be  present  in  infested  fields  in  the  silk,  under  the  husks 
and  among  the  dead  leaves,  etc.,  at  the  base  of  the  plants.  It  was 
therefore  considered  probable  that  this  insect  was  connected  with  the 
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transmission  of  the  disease.  This  supposition  was  supported  by 
previous  records  of  the  habits  of  T.  insidiosus  in  feeding  on  the  eggs  of 
CMoridea  obscteta  (corn-ear  worm).  T.  insidiosus  hibernates  dnnng 
the  winter  among  leaves,  etc.,  on  theground,  and  during  this  time 
becomes  infected  with  the  disease.  Wnile  searching  for  the  eg^  of 
C  obscieta  in  the  silks,  the  funjgus  is  introduced  into  the  oviposition 
punctures  of  the  latter  insect.  Thence  the  fungus  is  assumed  to  spread 
through  the  silk  to  the  apex  of  the  seed.  Should  this  supposition  be 
correct,  the  injurious  effects  of  T.  insidiosus  will  be  greatly  accentuated. 
Remedial  measures  against  Diplodia  and  Fuaarium  should  be  carried 
out  very  thoroughly.  Maize  should  not  be  planted  in  fields  which 
have  borne  a  diseased  crop,  and  it  is  recommended  that  leaves  and 
stubble  in  infected  fields  should  be  burned  over.  Ploughing  should  be 
carried  out  as  close  to  the  surrounding  fences  as  possiole  in  order  to 
destroy  potential  hibernating  places. 

Parksb  (R.  R.).  Sarcophagidae  of  New  England :  Genus  Sarcophagor 
— JL  Econ.  EfUom.y  Caticard,  ix,  no.  4,  August  1916,  pp.  438-441, 
Ifig. 

A  description  is  given  of  Sarcophaga  aldftchi,  sp.  n.,  reared  from 
pupae  of  Lymantria  {Porthetria)  dispaty  L.,  and  la^ae  of  Mdlacasama 
aisstria,  Hb.,  in  Massachusetts  and  Ontario  respectively. 

Weiss  (H.  6.).  The  Insect  Fauna  of  New  Jersey  Greenhouses  exclii8i¥e 
of  the  Coceldae.— J/.  New  York  Entom.,  Soc.,  Lancaster^  Pa.^ 
xxiv,  no.  2,  June  1916,  pp.  144-150.  [Received  1st  September 
1916.] 

This  list  contains  the  names  of  49  species  of  insects  present  in  green- 
houses, of  which  23  are  unable  to  live  in  the  open  and  are  probably  of 
tropical  or  sub-tropical  origin.  The  author  recommends  that  more 
attention  be  paid  to  greenhouse  insects,  in  the  control  of  which  tem- 
perature and  moisture  are  important  Victors. 


ScHOLL  (E.  E.).  Garden  Insects  and  their  ControL—T^a«  Dept.  Agric, 
Austin,  Bull.  no.  48,  March-April  1916,  pp.  154-171.  [Received 
2nd  September  1916.] 

Garden  insects  can  be  controlled  by  crop  rotation,  deep  autumn  and 
winter  ploughing,  the  use  of  trap  crops  and  by  spraying.  Chewing 
or  biting  forms  can  be  destroyed  by  dusting  or  spraymg  wiw  arsenicals* 
and  sucking  forms  by  fumigation  with  carbon  bisulphide  or  hydro- 
cyanic acid  or  by  a  contact  spray,  such  as  kerosene  emulsion,  carbolic 
acid  solutions,  lime-sulphur  wa^es,  etc.  Arsenicals  may  be  applied 
(1)  in  the  form  of  powder,  either  alone  or  mixed  with  lime,  flour  or  road 
dust ;  (2)  suspended  in  water ;  (3)  mixed  with  a  palatable  substance 
in  the  form  of  a  bait.  Liquid  arsenical  sprays  for  delicate  plants  may 
be  prepared  from  1  lb.  Paris  green,  3  to  5  lb.  stone  lime  and 
100  to  200  U.S.  gals,  water.  London  purple  may  be  substituted  for 
Paris  green,  in  which  case  the  quantity  of  stone  lime  is  slightly  increased. 
Lead  arsenate  may  be  used  at  the  rate  of  2  lb.  in  50  gals,  water  for 
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f  delicate  plants  and  4  or  5  lb.  in  the  same  quantity  of  water  for  hardy 

B  plants.    Aiaenite  of  soda  has  the  advantages  of  being  cheap  and*  of 

i  remaining  in  suspension  for  a  long  period.    The  formula  for  a  stock 

r  solution  is  1  lb.  white  arsenic,  2  lb.  washing  soda,  2  gals,  water.    The 

stock  solution  is  made  up  to  60  gals,  before  use,  and  K>r  dehcate  plants 
I  .  from  2  to  3  lb.  daked  lime  are  added.  Calcium  arsenite  spray  is 
prepared  according  to  the  formula,  1  lb.  white  arsenic,  2  lb.  stone  lune, 
and  2  gals,  water ;  a  quart  of  the  stock  solution  is  diluted  to  76  gals, 
for  use  on  delicate  foliage. 
I  Formulae  are  given  for  the  preparation  of  poisoned  baits,  lime- 

z  sulphur  wash  and  other  contact  sprays.    For  destroying  or  acting  as  a 

>  deterrent  against  imderground  insects,  tobacco  dust  is  recommended. 

J  The  surface  soil  is  removed  from  around  the  base  of  the  plant,  tobacco 

dust  is  scattered  in  the  depression  and  water  sprayed  over  it.  Soft- 
bodied  insects  have  been  successfully  controlled  by  a  contact  spray 
consisting   of    1  lb.    hard   soap,  1  pt.    crude   carbolic   acid,    and 
^  30  gals,  water.     A  preparation  consisting  of  2  gals,  whale  oil  soap, 

3  gals,  red  engine  oil  (26^  B£.)»  ^nd  1  gal.  water,  diluted  with 
60  gals,  water  before  use,  is  recommended  for  treatment  of  Aphids, 
red  spider,  and  cabbage  caterpillars.  A  long  list  of  garden  vegetables 
with  the  common  and  scientific  names  of  their  insect  pests  is  appended 
'  to  this  paper. 

Mason  (C).  Report  of  the  Oovemment  Bntomologlst— ^Inn.  RepL 
Dept.  Agric.  Nyaaaland  for  the  Year  ended  Slst  March  1916, 
Zomba,  30th  June  1916,  pp.  19-22.  [Received  4th  September 
1916.] 

Cotton  was  generally  attacked  by  boll-worms  and  leaf-hoppers. 
A  flea-beetle  caused  severe  damage  in  one  district  and  the  stem-boring 
larva  of  a  Cerambycid  in  another.  Pests  of  tobacco  were  the  same  as 
those  in  previous  years ;  Phthorimaea  was  abimdant,  Chloridea  and 
Prodenia  occurred  on  young  plants,  while  shipments  of  tobacco  were 
damaged  by  Lasioderma.  Maize  was  imured  to  a  certain  extent  by 
Prodenia,  Phytometra  (Plttsia)  cJuddtes,  Esp.,  and  Cirphis  loreyi,  Dup. 
The  absence  of  the  borer,  Bussecla  fiieoa,  Hmp.,  was  marked.  Eight 
species  of  Saturniidae  were  reared,  but  none  gave  silk  of  a  com- 
mercial value.  Anaphe  ambrizia,  Butl.,  was  taken  at  night  from 
December  to  March.  A.  panda,  Boisd.,  was  abimdant  at  ^mba  on 
Briddia  micrantha  and  is  under  investigation.  The  larvae  were  heavily 
parasitised  by  two  or  possibly  three  species  of  Tachinids.  Teff  grass 
was  severely  injured  during  April  by  the  larvae  of  the  Noctuid, 
Laphygma  exempta,  Wlk.  This  species  was  parasitised  by  the  Bomby- 
liid,  VtUa  flaveacens,  Bez.,  the  Ichneumon,  Paniacus  testaceus,  Grav., 
var.  (>pacuIu«,Thoms.,and  to  a  lesser  degree  by  another  Ichneumon  and 
a  Chalcid.  The  migration  of  a  swarm  of  caterpillars  belon^g  to 
16  different  species  £rom  an  area  of  cleared  bush  to  tobacco,  maize,  etc. 
was  observed  in  one  district.  The  migration  was  due  to  the  destruction 
of  the  native  food-plants. 

Several  species  of  fruit-flies  were  recorded  during  the  year.  Ceratitis 
roeae^  Earsch  (mango  fruit-fly)  required  about  24  days  to  complete 
the  larval,  and  from  9  to  1 1  days  to  complete  the  pupal  stMe.  CeratUis 
sp.  was  reared  from  peach  and  guavas.    Dacui  bivittafus,  Big.  (pumpkin 
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fly)  caused  considerable  damage  to  pumpkins,  marrows,  etc. 
duration  of  the  stages  was  as  follows:  —  Egg,  frota  8  to  4  AsLysi 
larva,  from  18  to  29  £iys ;   pupa,  from  12  to  24  day^.   'The  larvae  ^wnerd 
attacked  by  a  predaceous  ant  and  by  a  Hymenopteron,  |>arabitic  oil'  th^ 
pupae.    D.  brevUtyhiSy  Bez.,  was  found  associated  with  Z>.  bivittatusl 
but  in  smaller  numbers.    The  duration' of  the  stages  wWs^  as  foUoi^d  : 
larva,  22  days;   pu^,  from  9  to  11  days.     Adults  of  boHi  speciesr 
were  found  on  the  flowers  of  Euphorbia  sp.  A  species  of  Strfetyomyiid 
was  reared  from  marrows  infested  with  D,  bivittittus  and  Wa^  probai>ly 
predaceous  on  the  latter.    An  arsenical   spray  reconimeilded    for 
treating  fruit  trees  is  prepared  according  to  l^e  formula :— 4  oz.  lead 
arsenate,  3  lb.  treacle  sugar  or  5  pts.  unrefined  treacle,  and  from  6  to  8 
gals,  water.   Marrows  should  be  protected  by  cheese-clotfi  or  mosquito- 
netting  placed  at  a  short  distance  froni  the  fruit. 

OsBORN  (H.).  Studies  of  Ufe  Histories  of  Leathoppers  of  Maine. — 
Maine  Agric,  Bxpt.  Sta.,  Orono^  BulL  no.  248,  March  1916, 
pp.  53-80  8  figs.,  5  plates.    [Raieiv^ed  5tb  September  1916.] 

Leafhoppers  are  serious  pests  of  grasses  and  cereal  crops  in  Maine, 
in  that  they  cause  the  stunting  of  affected  plants  and  a  reduction  in 
the  proportion  of  proteid  and  fatty  constituents.    Cicadvla  sexnotcUa, 
Fall.,  occurs  in  Europe  and  throughout  North  America.    The  food- 
plants  are  numerous,  but  in  Maine  the  most  serious  damage  is  caused 
to  meadow  grasses  and  oats.    Adults  are  numerous  in  oat-fields  at  the 
end  of  June  and  the  beginning  of  July,  and  deposit  eggs  in  the  tissue 
of  the  leaf-sheath  and  leaf-base.    Adults  in  captivity  oviposited  on 
oats  on  the  10th  July.    The  number  of  eggs  laid  in  any  one  leaf-sheath 
or  leaf-base  is  considerable,  37  having  been  counted  in  one  inch.    The 
average  duration  of  the  egg-staee  is  about  seven  days.    The  nymphs 
upon  hatching  emerge  from  the  leaf  tissue  and  feed  by  puncturing  the 
surface.    Injury  results  in  the  production  of  whitish  areas  which 
gradually  become  brown  and  finaUy  black.    A  poisonous  substance  is 
probably  secreted  while  feeding,  since  there  is  a  tendency  for  affected 
leaves  to  wither  and  change  colour  at  the  tips.    Adults  appear  about 
20  days  after  hatching  and  are  probably  ready  to  begin  egg-laying 
in  a  week  or  10  days.    A  generation  of  C.  sexnctata  probably  develops 
in  grass  land  before  1st  Jidy ;  adults  of  the  second  generation  migrate 
about  the  middle  of  August  from  the  oat  crop  to  self-sown  oats  ct 
other  cereals  or  to  grass  land.  A  third  generation  devieTops  between 
this  date  and  the  beginning  of  October,  and  may  deposit  eggs  among 
the  bases  of  grass  plants  and  pass  the  winter  in  tnis  stag6.    Both 
nymphs  and  adults  are  capable  of  very  active  movements ;   they  drop 
readUy  when  disturbed  and  the  adults  can  fly  for  considerable  distanbes. 
The  species  is  thus  easily  distributed  to  iiew  fifelds,  while 'control  by 
crop  rotation  is  probably  rendered  less  effective.    Adults  on  young 
oats  can  be  captured  in  considerable  numbers  by  the  use' of  a  hdpp^r- 
dozer  and  the  destruction  by  ploughing  of  stubble  and  self-k)wn  crops 
reduces  the  numbers  of  th^  autumn  generation. 

Acooephalus  albifronSy  L.  (timothy  crown  leafhopper),  is  apparently 
rest^cted  to  timothy  grass  and  is  characterisled  by  the  subt^rratielin 
habit  during  the  nymphal  and  part  of  the  adult  stage.  'A'  single 
generation  occurs  aninultlly.    Eggs  deported'  ih  'late  summer  and 
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autumn  probably  hatch  in  May  or  early  June  and  reach  the  adult  stage 
in  July.  The  nymphs  live  beneath  the  sur&tce  litter  or  in  cf evices 
round  the  base  of  the  host  plant.  The  control  of  this  species  is  best 
effected  by  crop  rotation  and  by  ploughing  in  late  autumn  and  early 
spring.  Spiders  are predaceous  on  the undergroimd  stages.  A.8triatU8,lj.y 
occurs  on  grass  land  in  which  there  is  an  abundance  of  timothy  grass 
which  is  probably  the  favourite  host  plant.  The  winter  is  almost 
certainly  passed  in  the  egg  stage.  Hatching  takes  place  during  June', 
and  the  nymphs  are  usually  found  either  on  the  ground  or  on  the  host 
plant  near  its  base.  Young  nymphs  probably  attack  the  base  of  the 
stems  or  the  crowns,  while  in  later  stages  they  injure  the  stem  and 
leaves.  Adults  are  more  active  than  the  nymphs  and  can  be  taken 
readily  by  sweeping.  The  first  adults  were  obtained  at  Orono  on  Ist 
July ;  both  sexes  were  abundant  by  the  end  of  the  month.  Crop 
rotation  and  the  burning  over  of  infested  land  in  autumn  are  recom- 
mended. Chlorotettix  unicclor  is  found  on  rank  grasses  in  the 
southern  parts  of  the  State.  Njrmphs  are  abundant  in  July  and  adults 
during  Jidy  and  August.  There  is  probably  one  generation  annually. 
Idiocerus  pravancheri  occurs  in  bogs,  and  nympns  and  adults  have 
been  collected  in  July.  Ik(ieculacephala  angvUfera^  Walk.,  has 
been  f  oimd  in  the  nymphal  stage  during  the  summer ;  there  is  probably 
one  generation  each  year.  Two  specimens,  doubtfuUy  referred  to 
Phlepsitts  apertuSy  van  D.,  were  taken  on  timothy  grass.  Baldutha 
mmctata,  Thunb.,  is  widely  distributed,  occurring  especially  on  Canadian 
olue  grass,  upon  which  aU  stages  have  been  found  during  August. 

EwiNG  (H.  E.).  Bighty-seven  Generations  in  a  Parthenogenetie  Pure 
Line  of  Aphis  avenae.  Fab. — Biol.  BuU,^  Marine  Biol.  Laboratory, 
Woods  Hole,  Mass,,  xxxi,  no.  2,  August  1916,  pp.  53-112, 
19  figs.,  12  tables. 

In  these  experiments,  the  effect  of  continued  parthenogenetie 
reproduction  on  virility  and  metabolism  and  that  of  temperature  on 
growth,  size,  reproduction  and  dimorphism  was  studied.  In  addition 
to  results  bearing  especially  on  these  points,  other  general  conclusions 
were  reached.  The  optimum  temperature  for  the  production  of 
wingless  agamic  forms  is  about  65^  F. ;  the  percentage  of  wing^ 
torms  increases  above  and  below  tiiis  temperature.  A  constant 
temperature  of  90*^  F.  completely  prevents  development.  Continued 
parthenogenetie  reproduction  shortened  the  growth  period,  but  did 
not  affect  the  size  or  fecundity  of  the  strain  used.  Paedogenesis 
occasionally  occurs  among  winged  and  wingless  nymphs. 

South  (F.  W.).  Summary  of  the  Locust  Work  tor  the  1st  Quarter 
1916. — Agrie.  BuU.  Fed.  Malay  States,  Singapore,  iv,  no.  9,  June 
1916,  pp.  291-297,  1  table.    [Received  7th  September  1916.] 

Three  locust  swarms  were  observed  at  the  becinnin^  of  the  year  in 
Seli^or,  but  the  breeding  of  I^Se  was  eitiier  delayed  or  failed  com- 
pletely, since  no  young  forms  were  found  as  late  as  the  end  of  ApriL 
In  the  Tampin  District  of  Negri  Sembilan  young  hoppers  appeared  in 
large  numbers  at  the  end  of  lUbrch.  This  state  of  affairs  is  attributed 
to' defective  scouting  work  in  February  and  the  beginning  of  Match 
tod  to  ihe^  entrance  of  flying  swarms  ftom  Johore  and  Malaedar 
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Scouting  in  Malacca  in  February  showed  the  presence  of  a  small  number 
of  Bwanns  only,  but  contrary  to  esipectation,  yoimg  hoppers  were 
abundant  in  March.  Their  prevalence  may  have  been  due  to  the 
entrance  of  swarms  from  Johore,  but  possibly  in  both  Malacca  and  the 
Tampin  District  a  proportion  of  the  hoppers  may  have  hatched  from 
eggs  which  had  been  lying  dormant  for  six  months  or  longer.  In 
Johore  a  few  swarms  were  destroyed  at  Batu  Anam  during  January. 

Champion  (6.  C).    On  Some  Weevils  Attaeklng  Orehlds.— J^n^omo- 

logi8t*8  MiUy.  Mag,,   London,  lii,    no.  628,    September   1916, 
pp.  200-202. 

Descriptions  are  given  of  Chdus  catileyae,  sp.  n.,  breeding  in  bulbs  of 
CatUeya  gigas,  and  Diorymellus  laevimargo,  sp.  n.,  attacking  the  roots 
of  orchids,  and  feeding  on  the  leaves  and  flowers  of  CatUeya  and  the 
flowers  of  Dendrobium.  Both  species  occur  in  tropical  America. 
Other  injurious  species  recorded  are  Baridius  orchivora,  Blackb.,  and 
Acyihopeus  aterrimus,  Waterh. 

OiRAULT  (A.  A.).    A  New  Genus  of  Seelionidae  from  the  West  Indies. 

— Entomologist,    London,    zliz,    no.     640,     September     1916, 
pp.  198-199. 

A  description  is  given  of  PJianuropsis  semifiaviventnu,  gen.  et  sp.  n., 
reared  from  Hemipterous  eggs  from  Trinidad. 

OiRAULT  (A.  A.).    A  Hew  Genus  of  Ophioneurlne  Triehogrammatldae 
from  Java. — Entomologist,  London,  zliz,  no.  640,  September  1916, 
pp.  199-200. 

Lathromeromyia  permintUa,  gen.  et  sp.  n.,  reared  from  the  eggs  of 
Cicada  sp.  ?  on  leaves  of  sugar-cane  from  Java,  is  described. 

OmAXTLT  (A.  A.).  Deseriptlons  of  and  Observations  on  some  ChaleldoM 
Hymenoptera — It. — Canadian  Entomologist,  London,  Ont.,  zlviii, 
no.  8,  August  1916,  pp.  263-268. 

The  following  species  are  recorded: — Apterciadaps  nigriscuium, 
ffen.  et  sp.  n.,  nrom  Virginia ;  Diaulvnas  intermedins,  sp.  n.,  reared 
from  Phytomyza  chrysarUhemi ;  Pseudiglyphomyia  coptodisoae,  sp.  n., 
reared  £rom  Coptodisca  spiendoriferdla ;  Asaphes  americana.  Git,, 
reared  from  the  clover  aphis ;  Trichogrammatomyia  tortriois,  gen.  et 
sp.  n.,  from  the  eggs  of  Tortrix  cerasivorana.  A  key  to  the  identification 
of  the  North  American  species  of  the  genus  EupUctrus,  Westw.,  is  given. 

AvERiN   (Y.  6.).    BosMONCHOOTb  MaocoBaro  HauieoTBin   iiyroioro 

MOTblJIbKa.    [The  possibility  of  an  outbreak  of  PUyctaenodes 

sticticalis.}—  €  lOiNHO-PycoKasi  Cenboiio-XoMiieTieHHaii  rasera.* 

[South   Russian    Agricultural  Oazetie],  Charkov,    xviii,  no.  23, 
6th  July  1916,  p.  14. 

This  letter  calls  attention  to  the  possibility  of  an  outbreak  of  cater- 
pillars of  PJdyctaenodes  sticticaUs.  Large  numbers  of  the  moths  were 
observed  about  the  middle  of  June,  the  cold  spring  having  delayed 
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their  emergence  from  the  pnpae  for  about  three  weeks*  The  immediate 
destruction  of  weeds,  particularly  AtrijjleXy  AmamrUhus  and  Ccn- 
vulvulas  is  urged,  as  oviposition  is  effected  on  these  and  they 
provide  the  first  food  for  the  caterpillars.  An  outbreak  of  caterpillars 
of  Euxoa  segetum  is  also  to  be  expected,  the  chief  remedy  against  which 
consists  in  the  destruction  of  weeds  on  the  fallow  land  kept  for 
winter  sowing. 

Novak  (A.).    Xpyiiiii,  Kairb  ipeAMTenb,  6opb6a  oii  hnmii  n  onocoSy 

ero  NCnOflbaOBaHifl.  [Cockchafers  as  pests,  their  control  and 
methods  of  utilisation.] — «IO)KHOe  XOMiicmo.»  [Stmthem 
Husbandry],  Ekaterinoslav,  v,  no.  11,  28  June  1916,  pp.  233-240. 

The  cockchafers  on  the  wing  in  May  belong  to  two  species,  Mddontha 
mdoUmtha  {vulgaris),  found  in  South-Westem  Russia,  and  M.  hippo- 
castani,  spread  all  over  Russia,  except  the  Crimea  and  Siberia. 
Two  other  species  are  on  the  wing  in  June :  Pdyphytta  fuUo,  found 
only  to  the  south  of  the  line  Eovno-Samara,  and  AmphimaUus  {Rhizo- 
tragus)  sclstitidlis,  found  everywhere.  These  insects  attack  both 
deciduous  and  coniferous  trees,  particularly  birch,  oak,  beech,  maple, 
lime,  poplar,  nut,  rose,  vine,  apple,  plum  and,  among  coniferous 
trees,  pines,  ^ruce,  silver-fir  and  larch.  The  remedies  against  these 
pests  are  divided  into  preventive  and  destructive.  The  former  include 
(1)  the  injection  into  the  soil  of  odoriferous  substances,  such  as  kerosene, 
naphtha,  crude  naphthaline,  etc.,  to  drive  away  the  larvae  and  also 
to  prevent  oviposition ;  (2)  the  formation  of  a  layer  over  the  soil  to 
prevent  oviposition,  for  which  purpose  the  groimd  is  covered  with 
half  an  inch  of  hay  or  straw  and  then  heavily  watered,  the  watering 
being  repeated  not  less  than  three  times  during  the  time  the  insects  are 
on  the  wing.  The  destructive  remedies  include  insecticides  against  the 
adults,  such  as  Paris  green  and  arsenic  ;  the  poisoning  of  the  larvae 
by  injecting  carbon  bisulphide,  Paris  green,  arsenic,  barium  chloride, 
etc.,  into  the  soil ;  and  the  collection  and  destruction  of  the  larvae  and 
adults.  The  great  numbers  of  beetles  which  are  collected  by  the  last 
means  can  be  utilised  in  various  ways.  For  manuring  purposes,  they 
are  placed  in  a  pit,  preferably  in  chalk  or  hard  soil,  and  treated  with 
freshly  slaked  lime  until  a  semi-liquid  substance  is  obtained ;  sifted 
earth  is  then  added  and  the  whole  stirred  with  shovels  and  again  treated 
with  lime ;  after  being  left  for  about  three  days,  a  manure  rich  in 
nitrogen  will  thus  be  obtained.  As  food  for  poultry,  the  beetles  may 
be  mixed  with  an  equal  volume  of  bran.  To  obtain  oil  from  them, 
they  are  crushed  in  barrels  or  tubs  until  a  completely  homogeneous 
dough  is  obtained,  which,  after  the  addition  of  water,  is  left  for  three  or 
four  months.  The  oil  rises  gradually  to  the  surface  and  is  removed. 
It  can  be  used  for  ordinary  lamps,  giving  a  good  fiame  without  odour 
or  smoke ;  about  20  Utres  of  oil  are  obtained  from  100  Utres  of  beetles. 
To  extract  the  fat,  the  beetles  are  killed  with  chloroform  or  formalin 
and  then  placed  in  a  glazed  earthenware  vessel  into  which  a  narrow 
pipe  is  inserted,  reaching  to  the  bottom  of  the  pot ;  the  vessel  is 
covered  with  a  Ud,  having  a  hole  for  the  passage  of  the  pipe,  and  when 
this  is  heated  on  a  slow  fire,  the  fat  will  gradually  flow  out  from  the 
pipe.  This  becomes  thick  after  cooling  and  may  be  used  both  for 
lubricating  and  illuminating  purposes. 
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UvABOV  (B.  P.)  &  Glazunov  (V.  A.).  Ofiiorb  BpeRHTeiNl.  [A  xeview 

of  pesta.]— Onerb  o  Kbrnnwovn  CraBponoRbMaro  Shtom- 

AOrmeCKaro  Eiopo  ta  1914  roffk.  [Beport  on  the  work  of  the 
Entomological  Bureau  of  Staviopd  for  1914],  published  by  the 
Department  of  Agriculture  of  the  Ministry  of  Agriculture,  Petro- 
grad,  1916,  pp.  ia-64,  7  figs. 

This  IB  a  list  of  pests  in  the  Government  of  Stavropol  during  the 
year  under  report,  omitting  many  of  those  in  previous  reports  [see  this 
Review,  Ser.  A,  i,  p.  459,  and  iii,  p.  44],  but  containing  some  additional 
ones.  Owing  to  the  absence  of  K.  V .  Eurdjumov  at  the  front,  a  ^reat 
number  of  Hymenopterous  parasites  of  pests  could  not  be  identified, 
while  Dipterous  parasites  could  not  be  sent  to  France  to  Dr.  Wleneuve. 

The  pests  recorded  include: — Thrips  Unarius,  Uzel,  which  was 
observed  on  flax,  both  in  its  larval  and  adult  stages,  its  attacks 
delaying  and  distorting  the  growth  of  the  plant. 

Bhynchota :  Adia  acuminaiay  L.,  A.  sibirioa,  Beut.,  and^l.  rastraia, 
Boh.,were  present  in  large  numbers  on  wheat  and  wild  grasses;  Palomena 

Ensina,  L.,  occurred  occasionally  on  gooseberries,  and  Ca/rpocoris 
nulatus,  Goeze,  on  flax.    Eurydma  omatum,  L.,  in  the  eastern  part 
of  the  government,  was  present  in  some  number  on  cabbages  and 
radishes  in  market-gardens,  and  on  rape  and  mustard  in  the  fields ; 
only  two  generations  occur  during  the  summer,  the  first  one  becoming 
mature  in  June  and  the  second  reaching  the  imago  stage  prior  to 
hibernation.    The  chief  injury  to  cabbage  is  done  by  the  hibernating 
adult  and  by  the  larva  of  the  first  generation ;   the  second  generation 
of  the  larvae  feeds  mainly  on  the  outer  leaves  without  doing  appreciable 
damase ;   the  eggs  of  the  second  generation  were  infested  by  a  parasite, 
probably  Trisscicus  simcni,  Mayr.    E.  festivumy  L.,  is  occasionallj 
found  together  with  the  foregoing  species,  and  in  one  locality  a  number 
of  E.  festivum  var.  chloroticum,  Horv.,  were  caught  on  winter  crops. 
The  following  occurred  on  gooseberries : — Syromastis  tnarginatus,  L, 
Rhyparochromiis   chirtigra,   F.,    CaU/pUmotiis  rolandrif   L.,    Drymus 
sylvaticus,  F.,  Piesma  macuUUa,  L.,  and  Monanthia  echii,  Schrk. 
MantandonieUa  dacica,  Put.,  was  found  singly  on  fruit  trees,  but  as, 
according  to  A.  N.  Kiritchenko,  this  is  a  predaceous  species,  it  must  be 
excluded  from  the  list  of  pests  for  1913  [see  this  Review,  Ser.  A,  iii,  p.  44]. 
Addphocoris  seticomis,  L.,  was  found  amongst  great  numbers  of 
A.  linedaiuSy  together  with  A.  vandaHcus,  Rossi,  and  A.  ticinensis, 
Mey.    Brachycolm  scnptus,  F.,  also  occurred  in  company  with  these. 
Lyffus  prateims,  L.,  ana  single  examples  of  L.  kalmi,  L.,  were  found  on 
gooseberries,  L,  rubricatus,  Fall.,  (rubicundus,  Mey.)  on  fruit  trees 
under  trap-belts,  and  PoecUoacyti^cognati^y  Fieb.,  in  great  numbers  on 
a  great  variety  of  plants,  includmg  mustard,  rape,  lucerne  and  sun- 
flower.   TypMocyba  rosae,  F.,  was  present  from  the  end  of  March  to  tiie 
end  of  August,  doing  considerable  injury  to  roses,  apples,  plums  and 
gooseberries. 

Aphids  included:  —  Eriosoma  (Schizoneura)  lanigerum,  Haiis.; 
Chatlophorus  poptdiy  L.,  on  Popalus  (dba ;  Macrasijjhum  granari^i 
Eirby,  (cereole,  Kalt.)  on  barley  and  wheat ;  Acyrthosiphon  pisi,  Kalt., 
on  lucerne;  Hyahpterus  arundinis,  F.,  on  apricots  and  plums; 
Rhopaloaiphum  nbis,  Buckt.,  both  stem-mothers  and  young  individuals 
of  the  second  generation,  on  gooseberries ;  Toxaptera  graminum,  Bond., 
on  the  leaves  of  oats,  where  colonies  of  M.  grananum  occurred  on  the 
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ears  and  those  of  Brachycdas  noodus  on  the  rolled  leaves;  Ajihis 
prunina,  Walk.,  on  plums ;  A.  vitis.  Scop.,  on  vine ;  A.  craocivora, 
Roch.,  on  lentils ;  A.  persicae,  B.  de  F.,  on  apricots  and  almonds ; 
A.  obnoxia,  Mordw.,  sp.  n.,  on  leaves  of  barley  (m  the  previous  report 
this  species  was  recomed  as  Aphis  sp.  n.,  on  sor^hnm) ;  A.  crataegi, 
Kalt.,  on  apple ;  A,  sp.  n.,  on  millet ;  A.  hraas^oae^  L.,  on  cabbage 
and  mustard ;  A,  crataegi^  Buckt.  (gossypii^  Wass.)  very  injurious  to 
bachza  plants  in  one  locality ;  A.  rurnids,  L.,  on  poppy,  and  A.  pomi, 
de  G.,  on  apples.  Phenacoccua  aceris.  Sign.,  was  frequently  found  in 
cracks  in  the  Dark  of  old  apple  trees,  more  rarely  of  pear  and  apricot 
trees,  but  not  on  vines. 

Lepidoptera :  PapUio  podaliriu8y  L.,  occurred  on  plums ;  Pieris 
dapltdicey  L.,  on  mustard,  many  parasites  being  obtamed  from  the 
pupae ;  and  DeUephUa  UnecUa^  F.,  var.  livomicay  Esp.,  on  vine.  The 
caterpillars  of  LymarUria  dispart  L.,  did  considerable  damage  to 
orchards  in  various  localities  in  the  valley  of  the  Euma,  where  they 
have  greatly  increased  since  1913.  From  295  pupae  collected  on  17ui 
July  there  were  reared  42  Dipterous  larvae  and  six  Chalcid  parasites. 
Crtutropacha  juercifdUa,  L.,  was  recorded  on  pear  trees,  Acronyda 
tridens,  Schifi.,  on  apricots,  while  Barathra  {Mamestra)  brassicae,  L.,  did 
considerable  damage  to  cabbages  in  May,  June  and  July.  Chloridea 
(Hdiothis)  dtpaacea^  L.,  is  a  serious  pest  of  flax.  The  life-histoiy  of 
this  species  have  been  studied  on  the  spot  by  A.  D.  Shamrai,  whose 
observations  show  conclusively  that  two  generations  of  the  adults 
^  occur,  thus  differing  from  the  results  obtained  by  Ejrassilstchik.  It  is 
probable  however,  that  in  some  parts  of  North  Caucasia,  C.  dipaacea 
has  only  one  generation  and  that  in  some  years  the  caterpillars  of  the 
late  adults  do  not  pupate  at  once.  The  caterpillars  of  CucuUia  aan- 
tonicij  Hb.,  attacked  the  leaves  of  sunflower ;  this  species  appears  to 
be  recorded  as  a  pest  for  the  first  time.  Eubdia  arenacearia^  Hb., 
injured  lucerne  and  Sarrothripus  revayana,  Sc.,  attacked  the  leading 
shoots  of  young  seedling  poplars.  Homoeasoma  ndndeUa,  Hb.,  was 
present  in  great  numbers ;  according  to  N.  N.  Filipiev,  the  caterpillars 
which  were  found  on  simflower  bdong,  not  to  this  species,  but  to 
H.  nimbeUa,  Z.,  not  previously  recorded  as  a  pest  of  this  plant.  Phlyo- 
taenodes  sticticalis,  L.,  was  observed  in  great  numbers  in  the  caterpillar 
stage,  but  these  were  evidently  destroyed  by  reploughing,  as  no  out- 
brcM&k  of  the  adults  occurred  later.  Tortrix  (Cacoecia)  podana^  Sc., 
occurred  on  black  currants,  gooseberries,  apples  and  elder ;  Tortrix 
{Pandemia)  ribeana,  Hb.,  on  apple  and  maple ;  T.  heparana^  Schifi., 
on  pears,  blackcurrants,  gooseberries,  apples  and  raspberries ;  Phdlonia 
{Cimchylis)  eptUnana,  Z.,.  on  flax.  Tortrix  viriaana,  L.,  seriously 
injured  oaks;  other  species  being  Hyponomeuta  malindlua,  Z., 
H.  padeUua,  L. ,  and  H.  rorMua,  Hb. ,  on  willows ;  PhUdla  maouiipenma. 
Curt.,  on  cabbages,  rape  and  to  a  less  degree  mustard ;  and  Odechia 
rhombetta,  Schiff.,  and  Cdeophcta  nigricdiay  Stph.,  were  very  common 
on  apple  trees. 

Coleopterous  pests  included: — Epioauta  erythrocephdlay  Pall., 
seriously  injuring  fodder  beet ;  Omophiua  sp.,  in  large  numbers  in 
May  on  flax  and  mustard ;  PodorUa  sp.,  on  wheat  and  rape ;  Lema 
mdanopa,  L.,  on  sununer-sown  wheat  and  barley ;  and  Cctaphua  ho^i, 
Men.,  on  mustard.  This  species,  and  not  C.  aophiaCy  SchaU.  [see  this 
Review,  Ser.  A,  i,  p.  537  and  ii,  p.  355],  probaoly  also  occurs  in  the 
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Ddghboming  goTenunent  of  Astrachan,  as  the  latter  species  is  replaced 
ta  die  east  ^  the  river  Don  by  C  ho^ti,    Meiasoma  (Lina)  popuUf  L., 
oecmred  on  poplars,  and  Otiorrhynckus  auroaparms,  Germ.,  was  found 
in  great  numbers  in  orchards.    The  nature  of  the  injury  done  by  this 
weevil  is  similar  to  that  caused  by  Sciaphobus  squalidus.    No  males 
have  been  found,  and  this  species  is  beUeved  to  multiply  by  partheno- 
genesis.   Other  weevils  include: — Otiorrhynchus  Ugustid^  L.,  doing 
ccHifiiderable  damage  to  lucerne;   PhyUobius  cHUmguSj  L.,  in  great 
numbers  in  orchards,  especially  on  plum  trees ;   Phflklbius  pyr%  L., 
and  Eudipnus  micans,  F.,  on  elm-trees ;   Sciaphobua  squaliduSy  GylL, 
present  in  large  numbers  and  doing  considerable  damage,  particularly 
t<>  pear-trees ;  Psaiidium  maxiUosum^  F.,  on  mustard ;  BoOiynoderes 
ptmctiventrisy  Germ.,  and  CanorrhyfuJuus  nigrivittis,  PalL,  var.  kinder- 
manniy  Fst.     Some  observations  by  A.  D.  Shamrai  (m  Lixus  asofmm 
on  mustard  are  at  variance  with  some  statements  of  N.  Sacharov  [see 
this  Review,  Ser.  A,  i,  p.  536,  and  ii,  p.  355]  with  regard  to  the  number  of 
generations  and  iJie  mode  in  which  the  stems  are  hollowed  by  the 
larvae  of  this  species.  According  to  Shamrai,  there  are  two  generations, 
or  at  least  the  hatching  of  the  second  generation  takes  {dace  before 
the  winter,  these  weevils  hibernating  as  adults  and  not  as  larvae. 
Ceuihorrkynchus  macuia-clhay  Hbst.,    did   considerable   danaage  to 
popfnes  in  some  localities,  and  Baris  scclapaoea^  Germ.,  was  present  in 
large  numbers  on  fodder  beet.   An  enormous  outbreak  of  Anthonomus 
pomorum,  L.,  occurred  in  the  year  under  report,  great  damage  being 
done  to  apple  trees,  while  pear  trees  suffered  less.   Bydiacus  betulaej  L 
{Bhynchites  bettdeti,  F.)  on  vines;   R.  auratits,  Scop.,  on  cherries; 
R.  bacchus,  L.,  on  stone-fruits ;  R.  giganteus,  Kryn.,  R.  pauxUlus,  Germ., 
R.  oequjoAuBy  L.,  Anvi&j^M  ausiriaca,  Hbst.  var.  major,  Rttr.,  A.  zwickiiy 
Fisch.,   A.  cyaihigera.  Scop.,    and   A,  segetum,   Hbst.,    Epicometis 
(Tropinota)  hirta,  Poda,  and  Oxythyrea  funesta  {stictica)  on  raspberries ; 
EHtaperiha  lineatay  on  haricot  beans  and  wheat ;  and  Pentodm  idiota, 
Hbst.,  were  also  present. 

Dipterous  pests  included : — OscineUa  frit,  L.,  var.  pusiUa,  Meig.,  on 
oats,  and  Contarinia  trUici,  Kirby. 

Hymenoptera :  Xyhcopa  violacea,  F.,  was  reported  from  one  locality 
to  be  damaging  beams  in  houses.  Adults  of  Eurytoma  amygdali.  End, 
were  reared  from  plum  stones.  Ertocampoides  limadna,  L.  {Eriocampa 
adumbrata,  Klug)  was  found  in  the  larval  stage  on  cherries,  Ho]io' 
campafulvicomis,  KL,  on  plums,  and  Athalia  cclibri,  Christ  (8pi$uman, 
F.),  on  cabbages  and  mustard.  A  large  outbreak  of  Cephiis  pygmaeuB, 
L.,  and  TrcuJidus  tabidus,  L.,  occurred  in  the  year  under  report.  As 
this  was  accompanied  by  similarly  large  numbers  of  the  pmraate, 
CcUyria  calcitrator,  Grav.,  it  was  not  probable  that  they  would  reappear 
again  in  such  numbers  in  1915. 

ViKOKXTBov  (G.  M.).    Mrb  SionormeoicNXii  HafijuojieHiR  MKh  nepe- 

IieTHOii  capaHHeH.    [Biological  observations  on  Locusta  miar^' 

eoria.]— Ornerb  o  AtnrenbHOOTN  CraBponouMKaro  Eiopo  sa  191^ 

rOA'b.  [Report  on  the  work  of  the  Stavropol  Entomologicsl 
Bureau  for  1914],  pubhsbed  by  the  Department  of  Agriculture, 
Ministry  of  Agriculture,  Petrograd,  1916,  pp.  84-101,  2  figs. 

These  observations  were  made  in  1913  and  1914  during  the  campt^ 
against  Locusta  (Pachyiylus)  migratoria  in  the  government  of  Stavropol- 
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The  chief  and  pennanent  breeding  place  of  tins  locust  is  situated  in  the 
valley  of  the  river  Euma,  in  reed-beds  (Phragmites  communu).  In 
1913,  after  the  destaructicm  of  the  local  locusts,  a  new  swarm  arrived 
from  the  neighbouring  province  of  Terek  and  infested  some  11,000 
acres  of  adjoining  meadows  with  its  eggs ;  the  locusts  hatching  from 
tiiese  eggs  in  1914  were,  however,  mostly  destroyed.  The  process  of 
oviposition  is  described  in  detail.  The  more  elevated  spots  amoncBt 
the  reeds  are  mainly  selected  for  this  purpose ;  these  areas  are  usuuLy 
overgrown  with  plants,  such  as  Brcmus  mefmia,  Tritiouan  repms  and 
Carex.  The  character  of  the  soil  is  also  of  importance,  as  the  locusts 
avoid  sandy  soils  or  those  containing  sidt,  pr^erring  light  loam  con- 
taining much  humus  and  roots  of  re^  or  grasses.  Some  egg-^lusteis 
are  of  a  small  size  and  contain  smaller  eggs,  and  the  majority  of  tiieee 
become  infected  with  a  mould.  This  is  also  scmietimes  the  case  with 
normal  ^^-clusters.  An  unidentafied  disease  was  observed  among 
the  adults,  destroying  some  10-15  per  cent,  of  them.  The  commonest 
parasite  is  a  red  mite,  which  was  usually  found  attached  to  the  veins 
of  the  wings,  200  being  frequently  found  on  a  sin^  individual.  They 
also  occur  on  the  young  stages  on  various  parts  of  the  body.  More 
important  enemies  are  the  larvae  of  several  species  of  viviparous  flies, 
which  attack  all  stages  except  the  first,  on  which  they  have  not  yet 
been  found.  If  numerous,  they  bring  about  the  gradual  death  of  the 
host,  but  as  the  percentage  of  locusts  infested  is  not  great,  varying 
from  2  to  25  per  cent.,  they  are  not  of  great  practical  importance. 
In  damp  locahties,  a  small  percentage  are  also  attacked  by  mtestanal 
worms,  a  species  of  Mermis.  The  chief  enemies  of  the  egg-clusters 
are : — mites,  the  larvae  of  Epicauta  erythocephala  and  Dipterous  larvae. 
The  mites  which  feed  on  the  eggs  are  about  three  times  the  size  of 
those  which  attack  the  larvae  and  adults.  The  egg-clusters  are  also 
attacked  by  larvae  of  Bombyliid  flies  of  the  genus  Systoechtis.  Not- 
withstanding their  numbers,  the  percentage  of  egg-clusters  destroyed 
by  these  parasites  is  insufficient  to  make  them  of  great  economic 
importance. 

S.  P.     HenapNuN  uiejuconpnAii  rb  SaaMNHeKOMii  paAoHt.    [The 

Gipsy  Moth  near  the  village  of  Zaamin  (Samarkand).] — cTypiie- 
CTtHCKOe  CenbCROe  XosniiOTIO.^  [Agriculture  of  Turkestan], 
Tashkenty  xi,  no.  4,  April  1916,  p.  368. 

A  large  outbreak  of  LymafUtia  dispar  occurred  in  1915,  and  owing 
to  the  fact  that  no  measures  were  taken  against  the  eggs,  another 
outbreak  is  threatened  this  year.  Willows  {Salix  caprea)  were  mainly 
attacked.  This  moth  usually  ceases  to  be  a  pest  after  three  or  four 
years,  being  kept  in  check  by  its  parasites. 

Sachabov  (N.).     YicopoHeHHyii  rpyuieiuR   niuiiiiibiiiNirb  n  Mtpy 

6opb6y  Cb  HNVb.  [Mtcrmematus  Mreviatus,  Htg.,  and  its 
control] ;  published  by  the  Entomological  Station  of  Astraehan, 
reprint  from  €/]io6MTenb  flpNpOAbl.^  [Friend  of  Nature], 
Petrograd,  1916,  10  pp.,  4  figs. 

Though  Micronematue  {Nematus)  abbremObus,  Htg.,  seriously  damages 
pear  trees  in  Astraehan,  it  has  not  been  previously  recorded  as  a  pest. 
The  author  first  observed  this  sawfly  about  the  middle  of  May,  w^^i  the 
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pear  trees  had  been  defoliated  and  the  mature  larvae  were  descending 
the  trunks  and  forming  cocoons,  mostly  in  the  soil,  but  also  under  dead 
leaves,  clods  of  earth,  etc.  They  remained  in  this  sta^e  until  the 
following  spring,  when  they  pupated,  the  imago  appearmg  on  25th 
April.  Only  females  were  found  and  it  is  thought  that  this  species 
reproduces  parthenogenetically.  The  larvae  were  parasitised  in  1915 
to  the  extent  of  about  18  per  cent.,  by  an  Ichneumonid. 

The  remedies  recommended  against  this  pest  include: — Spraying 
with  Paris  green  (|  lb.  of  green,  1  lb.  of  lime  prepared  as  milk  of  lime, 
and  about  39-40  gallons  of  water,  to  which  5-7  lb.  of  molasses  may  be 
added  as  an  adhesive),  Urania  green  (1  lb.  in  about  70  gallons  of 
water  and  10-12  lb.  of  molasses),  or  London  purple  (1  lb.  in  about 
90-100  gallons  of  water  and  2  lb.  of  lime  with  |  lb.  of  molasses).  The 
spraying  is  best  done  either  before  10  a.m.  or  i^r  3  or  4  p.m.,  afto 
the  blossoming  is  over,  otherwise  the  blooms  will  be  danoaged. 
Tanglefoot  belts  should  be  tried  at  the  time  when  the  larvae  are 
migrating  down  the  trunks.  The  burning  of  fallen  leaves  in  autumn 
and  disturbance  of  the  soil  at  the  foot  of  the  trees  are  also  usefuL 

Anderson  (J.).  The  Conneetfon  of  Nosema  apis  with  Isle  of  Wight 
Disease  in  Hive  Bees.  RemarlKS  on  the  evidence  submitted  in  the 
Board  of  Agriculture  Reports  of  1912  &  1913.— iVoc.  R.  Physical 
iSoc.,  Edinburgh,  xz,  no.  1,  September  1916,  pp.  16-22. 

The  Protozoan  parasite,  Nosema  apis,  was  found  in  1906  by  Drs. 
Fantham  and  Porter  to  be  invariably  present  in  bees  suffering  from 
Ide  of  Wight  disease.  An  outbreak  of  the  disease  occurred  in  Lewis, 
Outer  Hebrides,  in  1911,  and  examination  of  affected  insects  showed 
the  presence  of  young  stages  of  Nosema.  One  colony  was  killed,  but 
anotiier  completely  recovered.  An  outbreak  of  disease  appeared  in 
Stornaway  in  June  1913,  in  which  the  crawling  symptoms  were  very 
marked.  Young  stages  of  the  parasite  were  present,  but  spores  were 
practically  wanting.  Further  investigations  in  Lewis  proved  that 
spores  were  more  abundant  in  apparentiy  healthy  than  in  diseased 
bees.  Again,  the  presence  of  Nosema  or  its  spores  was  only  found  in 
84  per  cent,  of  the  diseased  bees  examined  from  Stomoway.  The 
results  obtained  by  inoculating  healthy  bees  with  Nosema  spores  have 
not  proved  conclusively  that  this  parasite  was  the  cause  of  the  mortality 
observed,  as  the  unnatursd  conditions  imder  which  the  experimental 
bees  were  kept  had  a  marked  effect  on  their  vitaUty .  It  was  also  found 
that  a  stock  which  showed  the  heaviest  Nosema  infection  lived  longer 
than  one  less  heavily  infected.  The  theory  that  N.  apis  is  the  cause 
of  Isle  of  Wight  disease  is  therefore  not  supported  oy  all  the  ^tfl 
observed. 

Aia>BBS0N  (J.)  k  Benkis  (J.).  Observations  and  Experiments  baariiig 
on  '*  Isle  of  Wij^t"  Disease  in  Hive  Bees.— Proc  R.  Physical  Socu 
Edinburgh,  xx,  no.  1,  September  1916,  pp.  23-61,  1  plate. 

The  observations  here  recorded  are  grouped  under  three  heads :— 

(1)  those  relating  to  the  general  characters  of  the  Isle  of  Wight  disease ; 

(2)  investigations  bearing  on  the  relation  of  Nosema  apis  to  Isle  of 
Wight  dis(^k8e ;   (3)  experiments  on  the  infectivity  of  the  disease  as 
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distmgtiished  from  microsporidiosis.  In  Lewis,  Outer  Hebrides, 
14  outbreaks  occurred  between  1909  and  1914,  the  disease  appearing 
in  from  one  week  to  six  months  after  the  introduction  of  the  stock. 
In  one  case,  the  disease  lasted  a  few  days,  and  then  recovery 
f oUowed ;  another  stock  showed  the  disease  for  several  weeks,  then 

recovered,  but  suffered  a  second  attack  in  the  following  year.    The 

'^:^         remaining  stocks  died  out  after  varying  periods.    Spores  of  N.  (^ris 
^^.      were  found  in  only  two  cases  in  which  sjonptoms  of  the  disease  were 
^^5^       shown ;   young  stages  occurred  in  two  affected  stocks,  one  of  which 
-imte       recovered.    Other  stocks  were  found  to  be  infected  by  Nosema,  but 
^     -i        did  not  exhibit  signs  of  disease.    In  Craibstone  and  Deeside  cases  of 
I     ;        spontaneous  recovery  were  observed,  and  in  some  instances  bees  affected 
{ <atf       '^y  *^®  disease  gave  negative  results  when  examined  for  Nosema  spores. 
'^  Examination  of  the  gut  contents  of  apparently  healthy  and  diseased 

bees  has  led  to  the  conclusion  that  there  appears  to  be  no  causal  relation 
between  the  presence  of  Nasema  and  the  disease.    Records  made  in 
^^  ^ '       other  countries  show  that  spores  are  as  frequent  in  healthy  as  in 
^  '^^^       diseased  insects.    Nasema  is  therefore  considered,  not  as  an  essential 
factor,  but  as  one  which,  by  weakening  the  bees,  &vours  the  develop- 
ment of  the  disease  in  certain  cases.    Attempts  made  to  produce 
infection  among  healthy  bees  by  feeding  witii  a  mixture  of  honey  and 
pulp  obtained  &om  bees  which  had  exhibited  .the  crawling  symptoms  of 
the  disease,  met  with  negative  results.    In  two  instances  disease 
^  developed  after  a  ^eater  or  less  interval  among  swarms  which  had 

come  horn  or  were  mtroduced  into  infected  hives.  It  is  thus  doubtful 
whether  these  cases  should  be  regarded  as  having  been  directly  infected 
through  the  hive,  or  whether  infection  was  due  to  other  sources.  The 
general  conclusion  deduced  from  the  foregoing  facts  is  that  the  Isle  of 
Wight  disease,  although  probably  infectious,  requires  the  coincidence 
of  other,  unknown,  external  factors  for  its  development.  The  disease 
is  not  necessarily  carried  by  contact  with  infected  hives  or  combs,  or 
by  feeding  on  infected  stores. 

Brues  (C.  T.)*  a  New  Species  of  Lepidopria  from  North  Ameriea.— 
Psyche,  Boston^  Mass.,  xxiii,  no.  4,  August  1916,  pp.  126-127, 1  fig. 

The  Diapriid,  Lepidopria  aberrans,  sp.  n.^  reared  from  a  Tachinid 
pupa,  probably  that  of  Cryptameigenia  theutis,  found  in  an  adult 
Lachnostema  inversa,  is  described. 

ScHOENB  (W.  J.).  The  Cabbage  Maggot :  its  Biology  and  Control.— 
New  York  Agric.  ExpL  Sta.,  Geneva,  Bull.  419,  Mardi  1916, 
pp.  99-160,  3  figs.,  8  plates,  15  tables.  [Received  13tb 
September  1916.] 

ChortophUa  (Pegomyia)  brassicae,  Bch.,  is  widely  distributed  in  the 
British  Isles  and  northern  Europe,  including  Scandinavia,  Holland, 
Switzerland,  Germany  and  Austria,  while  in  America  it  is  found  in 
Canada  and  in  the  United  States  as  far  south  as  40^  N.  lat.  The  host 
plants  include  cultivated  cruciferous  crops  of  all  kinds,  as  well  as  the 
wild  Barbarea  vulgaris  (winter  cress)  and  Sisymbrium  officinale  (hedge 
mustard),  which  are  attacked  in  Europe,  and  S.  offi^dnak  and  Brassica 
alba  in  America.    The  host  plant  selected  by  the  female  for  the  purpose 
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of  egg-laying  appears  to  d^nd  on  tiie  degree  of  succulency  and 
tenderness  of  growth,  rather  man  on  the  variety  or  species  of  the  plant. 
Injury  to  cabbage  crops  in  the  vicinity  of  Geneva  is  restricted  to  the 
luring  months.  In  New  York  it  is  the  custom  to  leave  the  cabba^ 
stumps  in  the  ground  during  the  winter ;  consequently  the  new  growtii 
proves  very  suitable  for  egg-laying,  with  the  result  that  the  stumps 
become  thoroughly  infested.  The  normal  duration  of  the  larval  stage 
is  about  three  weeks,  but  in  the  absence  of  food  and  moisture  may  be 
considerably  reduced.  Pupation  takes  place  in  the  soil  close  to  the 
host  plant,  90  per  cent,  of  pupae  of  the  first  brood,  found  in  June, 
lying  within  3  inches  of  the  injured  plant  and  in  the  first  3  inches  ot 
soil.  A  small  number  of  larvae  pupate  in  infested  aerial  parts  of  the 
host.  The  duration  of  the  pupal  stage  under  warm  conditions  varies 
from  12  to  18  days ;  in  the  hibernating  generation  it  is  from  five  to 
eight  months  and  the  larvae  migrate  from  the  plant  to  a  distance  of 
4  or  5  inches. 

Emergence  of  adults  in  spring  extends  over  a  considerable  period ; 
in  1911  tiiis  lasted  from  9th  May  until  14th  June.  Under  experi- 
mental conditions,  emergence  was  able  to  take  place  from  a 
depth  of  12  inches.  Adults  kept  in  captivity  fed  readUy  on  banana, 
iu^r  and  water,  and  on  blossoms  of  S.  officinale^  Daucus  oarota^  etc., 
living  for  a  period  of  two  to  four  weeks,  and  in  one  case  for  nine  weeks. 
No  eggs  were  deposited  in  captivity.  Eggs  are  probably  deposited 
in  from  three  to  five  days  after  emergence,  and  are  laid  eitiier  singly  or 
in  masses.  In  the  latitude  of  Greneva  three  broods  usually  occur 
annually  and  in  &vourable  seasons  a  partial  fourth  brood  may  be 
produced,  while  in  other  years  only  two  broods  appear.  Observations 
extending  over  several  years  indicate  that  the  winter  is  passed  in  the 
puparium  and  not  in  the  adult  stage,  as  previous  investigators  have 
suggested. 

In  addition  to  hot,  dry  weather  ike  most  important  natural  enemies 
in  this  region  are  Staphylinids  belonging  to  the  genus  AleoduMfa,  the 
Oynipid  parasite,  PseuaoeucoiUi  giUeUei,  and  a  mite,  Tromhidium  sp. 
The  commonest  Staphylinid  is  A,   bijmstvlata^   L. ;    in    addition, 
PhUoviihus  nigrituius  and  Hamalota  sordida  have  occasionally  been 
reared  from  puparia.    The  following  species  have  been  taken  near 
infested  plants: — Tachyforua  jocoms,   Aleociara   sp.,   near  athata, 
OxytehM  nittdulus  and  Staphylinus  badvpea,    Parasitisation  by  P.  gHkUei 
amounted  to  4|  per  cent,  during  August  and  September  1909.    In 
Minnesota,  a  parasitisation  of   36*6   per  cent,  has  been  recorded. 
Trombidium  sericeam  occurs  in  large  numbers  during  the  ovipoffltion 
period  of  C.  brassicae  and  is  responsible  for  the  destruction  of  a  con- 
ttderable  percentage  of  eggs.    Three  species  of  ants  appeared  to  be 
predaceous  on  the  eggs,  young  larvae  and  adults ;   these  were  Stenamma 
brevicome^  Mayr,  Formica  fusca,  L.  var.  subsericea,  Say,  and  Solenapsis 
molesta,  Say.    Lasius  niger,  L.  var.  americaniM^  Emery,  and  the  Carabid, 
Clitrina  impremfronSj  were  observed  in  the  earth  near  infested  plants. 
Adults  were  attacked  by  an  Anthomyid,  Caenosia  flav^rom^  Stein,  by 
a  fungus  (EmpuM),  and  possibly  also  by  a  red  mite. 

Ei^mments  for  the  control  of  the  cabbage  maggot  included  attempts 
to  destroy  the  adults  by  the  use  of  poisoned  bait.  Flies  in  captivity 
died  in  less  than  two  hours  after  feeding  on  a  sweetened  solution  of  a 
soluble  arsenic  compound.    A  spray  consisting  of  21b.  moIasBeSi 
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3  oz.  lead  arsenate  paste,  and  4  gals,  water,  used  in  the  field,  gave 
apparently  no  results.  Adults  which  were  observed  to  feed  on  the 
spray  lived  in  captivity  for  two  weeks  or  longer.  Potassium  arsenate 
substituted  for  the  lead  compound  was  much  more  effective  when 
sprayed  on  to  weeds  and  grass  near  a  cabbage  seed-bed.  This  spray 
may  therefore  afiord  a  certain  degree  of  protection  from  the  attacks  of 
this  pest.  Tarred  paper  disks  covered  with  tanglefoot  and  placed 
round  cabbage  plants  captured  large  numbers  of  adults.  These  disks 
were  however  liable  to  become  coated  with  dust  during  windy  weather 
and  thus  lose  some  degree  of  efficiency.  Injury  to  seed-beds  can  be 
almost  entirely  prevented  by  screening  with  cheesecloth  of  20  to  30 
threads  per  inch ;  this  procedure  also  reduces  injury  by  flea-beetles. 
Cultural  measures  to  lessen  maggot  injury  include  the  removal  of 
stumps  in  autunm  and  the  growth  of  seedlings  as  far  as  possible  from 
tiie  final  position  of  planting. 

• 

Crawley  (W.  C).  Ants  from  British  Ooiana.— ^inn.  Mag.  Nat.  Hist, 

London,  Ser.  8,  xvii,  no.  6,  May  1916,  pp.  366-^78.    [R^rint 

received  17th  September  1916.] 

The  ants  of  economic  importance  recorded  in  this  paper  include : — 
Edatomma  auadridens,  F.,  found  in  cane-fields,  attackii^  the  e^  and 
larvae  of  Ihatmea  sacchartdis  and  the  larvae  of  Metamasius  hemtptenis ; 
Neoponera  viUo9a,¥.y  subsp.  inversa,  Sm.,  in  holes  in  the  trunks  of  cacao ; 
Monomorium  floricdla,  Jerd.,  in  coconut ;  Scienopsis  geminata,  F., 
in  hollow  stems  of  plants  and  in  houses;  S.  corticalisy  For.,  subsp. 
amazonensiSf  For.,  infesting  food-stu£Es,  especially  sweet  oils,  sucu*, 
and  milk;  Tetramorium  guineense,  F.,  occurring  in  cane-fidds, 
attendant  on  Ripersia  sp.  (mealy  bug  of  sugar-cane),  and  on  Pseudo- 
cocci^  cUriy  Risso,  in  cacao  pods;  Cryptocerus  pusiUtis,  Elug, 
attending  Pulvinaria  pyriformis,  Ckll.,  and  Coccus  hespendum,  L. ; 
AUa  cejMalotes,  L.,  attacking  the  leaves  of  Hevea  brazUiensis  (Para 
rubber) ;  A.  moUeri,  For.,  siu)sp.  meinerti,  For.,  var.  gkbocuUs,  For., 
attackuig  H.  brazUiensis  and  foodstufEs;  Dclichodenis  bidens,  L.,  a 
leaf-roUmg  species,  especially  of  coffee;  and  Azteca  schimperi,  Em., 
forming  nests  on  the  tree-trunks,  especially  of  mangos. 

Bbuch  (C).  Un  nuevo  Ipldo  (=EsooHtido)  de  Chile  {Pkloeotribus 
porteri,  n.  spec.)  [A  new  Chilian  Scolytid  (PMoeotribiu  porteri, 
sp.  n.] — Anales  Zool.  Aplieada,  Santiago  de  Chile,  i,  no.  1, 
30th  April  1914,  pp.  25-27, 5  figs.  [Received  4th  September  1916.] 

A  figure  and  description  are  given  of  a  new  Scolytid,  Phloeotribus 
porteri,  found  on  plum  trees  (Pruntis  domestica,  L.)  near  Concepcionaad 
on  peaches  (Amygdalus  persioa,  L.)  near  Santiago. 

Bb^thes  (J.).  Description  d'an  noaveaa  Prionomitus  da  CUie. 
[Description  of  a  new  Chilian  Prionomitus.] — Anaks  Zool.  Apli- 
coda,  Santiago  de  Chile,  i,  no.  1,  30th  April  1914,  pp.  29-30, 1  fig. 
[Received  4th  September  1916.] 

A  description  is  given  of  Prionomitus  auiacaspidis,  sp.  n.,  an  Encyrtid 
bred  from  Aulacapis  rosae,  Bch.,  collected  near  Santiago. 


466 

Porter  (C.  E.).  Notas  de  Parasttologfa.  [Notes  on  Parasitology,  j — 
Andles  Zool.  ApUcada,  Santiago  de  Chile,  i,  no.  1,  30th  ApiO 
1914,  pp.  42-43, 1  fig.    [Received  4th  September  1916.] 

BruchusferrugineipenniSy  Blanch.,  is  recorded  from  TarapadL,  wh^e 
it  was  found  on  Prosopis  i€unanigo,  Phil. 

Porter  (C.  E.).    Hateriales  para  la  Bntomologla  econ6mIea  de  ChOe. 

[Contributions  to  the  Economic  Entomology  of  Chili.] — Andles 
Zool.  Aplicada,  Santiago  de  Chile,  i,  no.  1,  30th  April  1914> 
pp.  65-79,  8  figs.    [Received  4th  September  1916.] 

Scale-insects  occurring  in  Chili  include : — Pseudococcus  citri,  Bisso^ 
Chrysomphdlus  (P.)  aonidum,  L.,  and  P.  vUis,  Nied.  Astercieoanium 
variciosum,  Ratz.,  has  be^  found  on  oak  near  Temuco,   which 

greatly  extends  its  known  area  of  distribution,  restricted  hitherto  to 
urope,  Canada  and  the  United  States.     [It  has  been  for  some* 
time  a  serious  pest  in  South  Africa. — ^Ed.]    In  1913,  a  new  Coccid, 
probably  belonging  to  the  genus  Dinaspis,  was  found  on  Maytenus 
boarta,  Mol.,  near  Temuco. 


Porter  (C.  E.).    Notas  de  Parasitologfa.    [Notes  on  Parasitology. 
Anales  Zool,  Aplicada,  Santiago  de  Chile,  ii,  no.  1, 30th  April  1915, 
p.  12.    [Received  4th  September  1916.] 

A  Hymenopteron,  probably  a  species  of  Apantdes,  is  recorded  as 
having  been  bred  from  the  larvae  of  Orgyia  antiqita. 

BrAthes  (J.).  Description  d'on  Braconidae  at  d'on  Proctotrapidaa  da 
Chili.  [Description  of  a  Chilian  Braconid  and  Proctotrupid.]-^ 
Anales  Zool.  Aplicada,  Santiago  de  Chile,  ii,  no.  1,  30th  April 
1915,  pp.  13-14,  1  fig.    [Received  4th  September  1916.] 

A  Braconid,  Aphidius  porteri,  sp.  n.,  and  a  Proctotrupid,  Pciygnotus 
chUensis,  sp.  n.,  are  described  from  Santiago. 

Porter  (C.  E.).  Hateriales  para  la  Bntomologla  econdmiea  de  Chile : 
IV.  Notas  sobre  los  Tlsandpteros.  [Contributions  to  the  Economic 
Entomology  of  Chili.  IV.  Notes  on  the  Thysanoptera.] — Anales 
Zool.  Aplicada,  Santiago  de  Chile,  ii,  no.  2,  30th  June  1915> 
pp.  17-26,  2  figs.,  1  plate.    [Received  4th  September  1916.] 

The  occurrence  in  Chili  of  Hdiothrips  haemorrhoidalis,  Bch.,  and  of 
another  species  of  thrips,  believed  to  be  new  to  science,  taken  on  the 
leaves  of  Cryptocarya  peumus,  is  recorded. 

Porter  (C.  E.).  Deseripcidn  de  on  naevo  diptero  chileno.  [Descrip- 
tion of  a  new  Chilian  Dipteron,']---'Anales  Zocl.  Aplicada, 
Santiago  de  Chile,  iii,  no.  1,  29th  February  1916,  pp.  14-l5f 
1  fig.    [Received  4th  September  1916.] 

Agromyza  gayi,  sp.  n.,  taken  on  a  plum  tree  {Prunus  domestioa,  L.) 
near  Santiago,  is  described. 
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PiBLOT  (A.).    B  fonno  ds  Iw  i 
[Tlie  apple  wono,  Cydia  po 
Santiago  He  Chile,  iii,  no.  1,  29th  1 
2  figs.    [Recaved  4ti)  September  1916.] 

This  paper  Bjives  an  account  of  the  life-hisbwy  ukd  emtrol  of  CfUm 
jxmmdla,  and  has  been  translated  from  the  French  foe  the  benefit  of 
readers  in  Spanish  America. 


tioQ  of  two   Chilian    Hjmenoptera.]  —  Amda  ZooL   Afliri 
Santiago  de  Ckik,  iii,  no.  1, 29th  Ft^iuar;  1916,  pp.  34-27, 2  figi. 

[Received  4th  September  1916.] 

Tarattichodea  xenade»,  Wlk.,  a  paiaat«  of  Cervji/uUt  s 
mufmlw,  sp.  u.,  a  paiaate  of  Masrodet  sp.,  and  JTeten  ' 
gen.  et  sp.  n.,  a  bypeiparasite  of  Lepidoaa^iea  boAii,  a 


PoBTBR  (C.  E.).  On  p^arOlo  dattraetor  i»  poIcidbm.  [A  small  bird 
destroying  plant  lioe.] — Anaiea  ZooL  Afiieada.  Santiago  de  CUk, 
iii,  no.  1,  29th  Febroarj  1916,  p.  30.  [Baeeired  4th  Septanbet 
1916.] 

The  small  Chilian  bird,  LepbutieHura  aegitialoidet,  is  recorded  ■■ 
destroying  rose  Aphids. 


GucouELLi  (£.).  LepU6ptflm  de  la  Blojs  (Bep.  AigaaL)  ^H  w 
sabe  o  N  snpma  md  danoioi  a  la  Acrietftnn.  [l>pidapteza 
of  La  Rioja  (Argentina)  known  or  sappoaed  to  be  injurious  to 
agriculture.] — Anaies  Zool.  Ajiieada,  Santiago  de  CkHe,  iii,  so.  1, 
29th  February  1916,  pp.  31-32. 

The  following  insects  occur  in  the  fsorince  of  Ia  Bioja,  but  do  not 
cause  important  injury  there : — Cobas  leiUa,  L.,  <m  Medicago  mdina 
(lucerne) ;  TatoAOa  autodioe,  Hb.,  thouj^t  to  attack  Croeifene  so^ 
as  Bnutiea,  Bimapit,  etc. ;  PapUio  tAau,  L.  od  Citnu ;  Sudamut 
proteta,  L.,  on  Phaseoliu ;  Pieru  motuute,  L.,  nid  to  be  a  pest  of  the 
peach,  though  this  is  doubtful ;  Chloridea  obeoleta,  oa  tomatoes  sad 
maize ;  the  Dagworms,  Oeceticus  plateiuis.  Berg,  and  0.  geyeri.  Berg, 
on  various  trees;  Dtaphania  hyalinata,  L,  (PAoeefluro  l^alinatalit, 
Goen.),  on  "  zapallo." 


Oallakdo  (A.).  IntrodoeeldB  d«  h  Diatpi*  pentagona  1 1neba  eentrs 
wto  (daga  mi  b  Bap.  Argantlna.  [The  introduction  of  Aidaeaspis 
paUagona  and  its  control  in  Argentina.] — AnaUt  Zool.  Aplioada, 
Santiago  de  Chile,  iii,  no.  1,  29th  February  1916,  pp.  33-50. 
pteoeived  4th  September  1916.] 

This  paper  traces  the  history  <^  Hut  introductioD  of  Aviaeatpit 
pentagona  into  j^entina  ^aod  its  succesBfal  control  there  aj 
PntpaUdla  beHetei. 
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PoBTEB  (G.  £.).  Hatorialis  pan  la  Bntomoiogia  aeM6mIea  da  CliHe : 
VI.  El  gtaera  Icerya^  Slg.  [Contributions  to  the  EocHiomic 
Entomok^  of  Chili.  The  genus  Icerya.'\ — Andes  ZooL  ApUcada, 
Santiago  ^  Chile,  iii,  no.  1,  29th  February  1916,  pp.  51-54,  2  figs. 
[Received  4th  September  1916.] 

The  only  known  Chilian  representative  of  the  genus  Icerya  is  Icertfa 
palmeriy  which  attacks  Acaena  argentea,  the  grape  vine,  lucerne  and 
other  plants. 

Anf tretoii  xtni  BaUraptang  dar  SaUani  im  KantOB  ZOrleh  1918-lMi. 
[The  presMice  and  control  of  Phylloxera  in  tiie  Canton  of  Ziirich 
in  1913-1915.]— 5cAf0eiz.  Zeitschr.  fii/r  Ob$t-  u.  Weinbau,  Frauen- 
feU,  xrv,  no.  17,  28th  August  1916,  pp.  270-271. 

The  data  in  this  paper  are  taken  from  the  last  report  of  the  ^irich 
Phylloxera  Commissioner.  In  the  pmod  1913-1915,  109  areas  with 
448  infested  stocks  were  found,  additioniU  to  the  previous  infestation 
[see  this  Review,  Ser.  A,  ii,  p.  127].  About  half  of  the  new  infestation 
was  found  in  1915,  a  year  in  which  carbon  bisulphide  was  not  procurable, 
so  that  petroleum  had  to  be  used  instead.  Up  to  the  tkne  of  writing, 
this  treatment  seemed  to  have  been  successful.  No  flavour  of  petro- 
leum was  conmiunicated  to  the  grape  juice.  The  area  planted  with 
vines  was  13,797  acres  in  1881  and  only  6,002  in  1914. 

Malenotti  (E.).  Sulla  pretese  varteti  del  *' Chrysomjfhaihis 
dictyospermi^^  (Horg.)  Leon.  [On  the  supposed  varietiea  of 
Chry$omphalu8  dic^ycwpemii.]— Separate,  dated  28th  July  1916, 
from  Bedia,  Florence,  xii,  no.  1,  pp.  109-123,  6  figs.  [Received 
7th  September  1916.] 

The  author  does  not  believe  that  true  varieties  exist  among  the 
known  forms  of  Chrysomphalus  dictyospermi.  This  scale-insect  infests 
at  least  eighty  different  species  of  plants  belonging  to  about  twenty- 
five  widely  dissimilar  families  in  both  tropical  and  temperate  climates, 
both  greenhouse  and  outdoor  plants  being  attacked.  A  marked 
tendency  to  vary,  together  with  the  wide  distribution  and  great  range 
of  host  plants  of  this  species  sufficientlv  exj^in  the  existence  of  a 
multitude  of  local  forms,  which  are  insufficiently  fixed  to  be  treated  as 
distinct  varieties. 

Lima  (A.  da  Costa).  Sobre  alguns  CurcoUonldas  que  vfvem  nos 
bamUls.  [On  some  Curculionids  living  in  bamboo  stems.]  Mem. 
Inst.  Oswaldo  Cruz,  Rio  de  Janeiro,  viii,  no.  1,  1916,  pp.  41-43. 

Additional  bamboo-infesting  weevils  are  dealt  with  in  this  paper 
[see  this  Review,  Ser.  A,  iii,  pp.  306  and  696].  They  include  Rhinastus 
pertusi^,  Dalm.,  on  Chusqtiea  gaudichaudii,  Desmosomus  longipes, 
rerty,  and  Astyage  punctulaia,  sp.  n.,  in  the  internodes  of  Merodachys 
clausseni. 

The  opinion  is  expressed  that  the  weevil  recorded  by  Bondar  on 
coconut  and  other  palms  in  the  State  of  Sao  Paulo,  as  Amerrhinus 
pantherinus,  01.  [see  this  Review,  Ser.  A,  iv,  p.  220],  is  in  reidity  A.  ynca. 
Sahib.  Other  Brazilian  palms  are  infested  by  HomaUmotus  cofiaoe^ 
Gyl.,  H.  deplanatus.  Sahib.,  and  Acharias  {Chdus)  parcus^  Fhs. 


469 

Stricklaud  (£.  H.).  The  March  fly  (Bibio  abbreviatua)  in  grain  fields 
and  as  a  pest  of  celery. — Agric.  Oaz.  Canada,  OtiatM,  iii,  no.  7, 
July  1916,  pp.  600-603,  3  figs.    [Received  6th  September  1916.] 

In  the  autumn  of  1913  and  again  in  1914  celery  plants  at  Lethbridge 
were  damaged  by  the  larvae  of  Bibio  cMreviatus  (March  fly).  This 
appears  to  be  an  exceptional  habit  of  these  larvae,  which  feed  for  the 
most  part  on  decaying  material  and  are  likely  to  be  found  in  immense 
numbers  where  there  has  been  a  heavy  application  of  farm  yard 
manure.  They  also  abound  in  places  which  contain  rotting  vegetation. 
The  dates  of  oviposition  and  the  early  stages  are  unknown,  but  by  the 
end  of  October  all  the  larvae  are  full-grown.  In  this  condition  the 
winter  is  passed  at  a  varying  depth  in  the  soil.  Early  in  April  the 
larvae  be^  to  work  their  way  towards  the  surface  of  the  soil  and 
pupate.  The  larvae  are  distinctly  gregarious,  both  in  autumn  and 
spring,  and  the  pupae  are  usually  found  in  groups  of  a  dozen  or  more, 
though  each  inhabits  a  separate  cavity.  The  adults  begin  to  hatch 
in  about  10  days,  the  first  appearing  on  10th  May.  Though  the  larvae 
of  B.  abbreviatus  have  not  been  often  recorded  as  of  economic 
importance,  they  have  occasionallv  been  reported  as  pests  of  rhubarb, 
both  in  England  and  America.  Another  species,  B.  gracilis^  has  also 
been  found  damaging  autumn  wheat  in  Canada  and  elsewhere.  The 
damage  to  celery  consists  of  the  destruction  of  the  soft  pulp  between 
the  fibro-vascular  bundles  of  the  stalks,  and  where  a  large  number  of 
larvae  are  present,  the  whole  of  the  underground  portion  may  be 
affected.  Ilie  attacked  areas  turn  brown  during  the  late  sunmier  and 
autumn  and  are  the  seat  of  infection  for  various  fungus  diseases  and 
small  Dipterous  larvae,  such  as  those  of  DrosophUa,  which  soon  render 
the  plants  unfit  for  sale.  Celery  beds  are  heavily  manured,  and  the 
larvae  live  and  usually  mature  in  the  manure.  When  the  celery  is 
earthed  up  in  August,  many  of  them  are  brought  into  contact  with  the 
pulpy  flesh  of  the  stalks  and  apparently  prefer  it  to  their  normal  food. 
Earthing  up  should  therefore  be  avoided  in  places  where  these  larvae 
are  numerous.  Bleaching  celery  between  boards,  or  prepared  paper, 
has  been  tested  at  Lethbridge  with  good  results  and  is  recommended. 


MacDouoall  (R.  S).    Insect  and  Arachnid  Pests  of  1915.— TrofM. 

Highland  &  Agrie.  Soc.  Scotland,  1916,  pp.  1-:3S,  13  figs.  [Reprint 
recdved  13th  September  1916.] 

Larvae  of  Merodon  equestris  and  Eumerus  strigattts  (narcissus  flies) 
weieloymdmhvlhsoiNarcisimspoeticus.  Otiorrhynchtjs sulcatiis {hhjck 
vine  weevil)  was  reported  as  injurious  to  cyclamens  under  ^lass.  The 
adults  of  this  species  may  be  trapped  by  means  of  sackmg  or  hay 
placed  round  the  plant  or  by  shaking  from  the  plants  at  night,  while 
the  larvae  attaclang  the  roots  may  be  destroyed  by  incorporating 
naphthaline  or  vaporite  with  the  soil.  Acherontia  atropos  was  found 
in  a  bee-hive  in  Kirkcudbrightshire.  Adults  of  Amorpha  (Smerinthus) 
populi  (poplar  hawk  moth)  appeared  in  June  and  July,  the  larvae  being 
recorded  on  poplar,  elm  and  some  garden  plants.  Hepiahis  humuli 
(ghost  swift  moth)  was  found  on  herbaceous  plants.  Mdigethes 
aeneus  (turnip  flower  beetle)  was  reported  from  Fife  during  June  on 
the  flowers  oi  Bajlhanua  rajJumistrum  and  Sinajns  arvensis.    The  eggs 
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are  laid  in  the  opening  buds;  the  larva  feeds  in  the  flowers  until 
mature,  then  enters  the  ground  to  pupate ;  cultivated  crucifers  are 
frequently  attacked.  PhyUopertha  horticda  (smaller  June  bug) 
occurred  in  a  lawn  in  one  district ;  the  adults  attack  the  leaves  and 
fruit  of  orchard  trees  and  the  leaves  and  flowers  of  roses,  while  the 
larvae  feed  on  the  roots  of  grass,  clover,  cabbage  and  other  garden 
plants.  Cabbages  were  attacked  by  Aim,  ChortophUa  (Phorbia) 
bmssicaey  and  rhytomyza  flavicomis.  Other  pests  recorded  include 
Pidvinaria  vitis  var.  rwesiae  (woolly  currant  scale)  on  Ribes 
sanguineum,  Lytta  vesicatoria  (blister  beetle)  on  ash,  lilac,  privet,  etc., 
Cryptorrhynchtts  lapathi  (willow  beetle)  on  willows,  Pissoaes  pint  on 
pines,  MydophUus  (Hyhirgua)  minor  in  young  shoots  and  under  the 
bark  of  pine,  and  the  sawfly,  Cryplocampus  meduttariuSy  Hart. 
{Euura  pentandnie,  Thom.)  in  twigs  of  willow. 

MacDouqall  (R.  S.).  Sinodendron  cyUndricum,  L.,  and  relatod 
LamelUeoms. — Trans.  R.  Scottish  ArboricuUural  8oc.,  1916, 
pp.  50-65,  2  plates.    [Reprint  received  13th  September  1916.] 

Larvae  in  all  stages  of  development  and  adults  of  Sinodendron 
cylindricum  were  obtained  in  Scotland  during  October  from  the  dead 
trunks  of  ash  and  elm  at  a  distance  of  from  4  to  10  feet  above  the 
ground.  This  beetle,  which  is  rare  in  Scotland,  has  also  been  found  on 
oak,  beech  and  willow.  A  related  species,  Dorcus  pardUdijnpedus,  L., 
has  been  obtained  from  broken  and  decaying  stems  of  ash,  elm  and 
walnut. 

The  diagnostic  characters  of  the  families  Lucanidae  and  Sgaba- 
BAEIDAE  are  given,  together  with  keys  to  the  identification  of  the 
adults  and  larvae  of  the  British  species  of  the  Lucanid  genera, 
Svnoiendrony  Dorcus,  and  Lucanus,  and  those  of  the  Scarabaeid 
genera,  MddUmtha,  Cetonia,  and  Gnorimus. 

Sands  (W.  N.).  Additional  Notes  on  the  Native  Food-Plants  and 
Feeding  Habits  of  the  Cotton  Stainer  in  St.  Vinoent.— il^ric.  News, 
Barbados,  xv,  no.  373, 12th  August  1916,  p.  267. 

Eriodendron  anfractuosum  and  Thespesia  populnea  have  been 
definitely  proved  to  be  sources  of  infection  from  which  Dysdercus 
ddauneyi,  Leth.  (cotton  stainer)  can  be  carried  to  young  cotton  fields. 
In  both  the  Leeward  and  Windward  districts  of  St.  Vmcent,  cotton 
was  attacked  by  stainers  from  these  trees  and  showed  a  high  percentage 
of  internal  boll  disease  during  July.  Stainers  were  foimd  during  the 
same  month  in  the  vicinity  of  the  trees  feeding  on  seeds  disseminated 
by  the  wind.  The  local  Government  proposes  to  pass  an  Ordinance 
which  will  enable  the  Agricultural  Department  to  take  such  action  as 
may  be  deemed  necessary  to  control  tnis  pest. 

Jarvis  (E.).  On  the  Valae  of  Poison  Bait  tor  Controlling  Cane  Grubs. 
— Queensland  Bureau  of  Sugar  Bxpt.  Sta.,  Div.  Entom.,  Brisbane, 
BuU.  no.  4,  1916,  U  pp.,  1  plate,  2  tables.  [Received  13th 
September  1916.] 

This  bulletin  contains  the  results  of  laboratory  experiments  on  the 
control  of  the  larvae  of  Lepidiota  albohirta  by  means  of  poisoned  baits. 
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The  foliage  of  cowpeas,  both  in  a  fresh  and  a  decaying  condition  was 
found  to  be  very  attractive  to  the  larvae.  Tests  were  ther^ore  made 
to  determine  whether  this  attractiveness  was  maintained  in  the 
presence  of  arsenicals,  and  whether  the  latter  were  effective  in  destroy- 
mg  the  grubs.  Cowpea  foliage,  which  had  been  previously  sprayed 
with  molasses  (1  pt.  to  3  pts.  water)  and  dusted  with  Paris  green  (100 
per  cent.),  was  buried  to  a  depth  of  2  inches  in  soil  containing  a  number 
of  larvae.  Subsequent  examination  showed  that  a  quantity  of  the 
foliage  had  been  eaten  and  the  mortality  among  the  larvae  amounted 
to  90  per  cent,  in  16  days.  Decaying  leaves  treated  as  above  caused  a 
mortality  of  100  per  cent,  and  remained  palatable  for  at  least  27  days. 
When  mixed  with  three  times  its  weight  of  flour,  Paris  green  proved 
fatal  to  100  per  cent,  of  larvae  in  25  days.  Leaves  treated  with  white 
arsenic  (100  per  cent.)  retained  their  efficiencv  for  at  least  a  month  and 
destroyed  100  per  cent,  of  larvae.  When  diluted  with  flour,  as  in  the 
previous  experiment,  the  resulting  mortality  did  not  exceed  33*3  per 
cent..  White  arsenic,  although  much  less  efficient  in  the  diluted  form, 
has  ihe  advantage  of  being  aoout  one-sixth  of  the  cost  of  Paris  green. 
The  total  cost  of  labour  and  undiluted  white  arsenic  for  use  on  a  laree 
scale  would  not  exceed  125.  6d.  per  acre.  In  the  field,  cowpeas  shomd 
be  sown  about  three  weeks  after  the  first  appearance  of  the  adult 
beetles.  The  plants  would  then  be  ready  to  spray,  dust  and  plough  in, 
about  four  weeks  later.  It  is  proposed  to  carry  out  field  investigations 
in  connection  with  this  method  of  control  during  the  next  season. 


Jarvis  (E.).    A  Mew  Inseet  Pest  of  Sagar-Cane.— Que^n^Zand  Agric, 
JU  Brisbaw,  vi,  no.  2,  August  1916,  pp.  102-103. 

Mdanilis  leda,  L.,  was  found  in  small  numbers  in  plantations  of  young 
canes  in  the  neighbourhood  of  Gordonvale.  This  butterfly  is  widely 
distributed  in  Australia  and  also  occurs  in  New  Guinea.  Egg-masses, 
containing  from  three  to  eight  eggs,  are  found  on  the  under  side  of  the 
leaves,  the  larvae  feeding  on  the? oUage  of  sugar-cane  and  grass.  The 
pupae  were  attacked  by  a  disease,  possibly  of  a  bacterial  nature. 
Pamara  mathuM  appeared  to  be  widely  distributed.  The  esuts  of  this 
butterfly  are  laid  singly  on  the  upper  side  of  cane  leaves.  Tae  larvae 
are  attacked  by  a  Braconid  and  a  Tachinid  parasite.  Tdicota 
augias  kreffti  was  also  found  during  the  month. 


SraoUng  out  Ratherglen  Bug.—Agric.  Oaz.  N.S.W.,  Sydney,  xxvii, 
no.  7,  July  1916,  p.  488. 

In  1914  the  Rutherglen  bug  [Nydus  vinitor]  was  so  numerous  in  an 
orchard  that  the  owner  only  obtained  100  boxes  of  apricots.  In  the 
following  year  sheep  manure  was  deposited  in  heaps  on  the  south-west 
side  of  the  orchard,  from  which  quarter  there  was  a  night  breeze  in  the 
early  summer.  Sulphur  was  mixed  with  these  heaps,  and  when  they 
were  burnt,  the  fumes  were  so  strong  that  it  was  not  possible  to  cross 
the  orchard  in  the  early  morning.  The  resulting  crop  comprised  more 
than  3,000  boxes  of  apricots  and  no  traces  of  the  bug  could  be  detected. 
It  is  considered  probable  that  any  material  giving  rise  to  a  dense 
smoke  would  be  effective  in  driving  these  insects  out. 
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BtmsiLL  (I.  H.).  Annual  Report  of  (he  Direetor  of  Gardens,  Straits 
Settlements,  tor  the  Year  1915.— Singaparey  1916,  7  pp.  [Received 
14th  Scomber  1916.] 

The  foflowing  insect  pests  were  observed  during  the  year : — 
Lepidoptera :  Calogramma  f estiva  on  leaves  of  Crinum  (mcUicum ; 
CcUochrysops  pandava  on  cycads;  ErUmota  thrax  on  foliage  of  pisang 
and  Manila  hemp ;  the  larvae  of  a  Microlepidopteron  on  avocado  pear ; 
the  larvae  of  a  moth  resembling  Zeuzera  coffeae  in  stems  of  Bauhinia 
Candida ;  and  Brachartona  catoxantha  on  nipa  and  coconut  palms,  the 
pupating  larvae  of  which  were  killed  in  considerable  numbers  by  the 
fungus,  Botrytis  necans.  Coleoptera :  Rhynchophorus  ferrugineus  on 
Cocos ;  XylUrupes  gideon  in  stems  of  Pinanga ;  an  undetermined 
beetle  on  leaves  of  Nymphaea. 

Storey  (G.).  List  of  Egyptian  Insects  in  the  Colleetion  of  the  Ministry 
of  Agriculture.— Jfini^.  Agric.,  Cairo,  Tech,  &  Scient.  Service, 
Bull.  no.  5  (Entom.  Sect.),  12th  March  1916,  52  pp.  [Received 
14th  September  1916.] 

This  list  includes  a  number  of  species  of  economic  importance. 
The  collection  has  been  brought  together  during  the  past  four  years 
mainly  with  a  view  to  assisting  work  on  economic  entomology. 

GouGH  (L.).  Mote  on  a  maehine  to  klU  Gdechia  larvae  1^  hot  air,  and 
the  efleets  of  heat  on  Gdechia  larvae  and  cotton  seed. — Minist. 
Agric.,  Cairo,  Tech.  &  Scient.  Service,  Bull.  no.  6  (Entom.  Sect.), 
12th  March  1916,  18  pp.    [Received  14th  September  1916.] 

This  hot-air  machine  for  killing  the  larvae  of  Gdechia  gossypidla 
is  the  outcome  of  previous  work  [see  this  Review,  Ser.  A,  iii,  p.  505 ; 
iv,  p.  230]  and  is  a  simple  apparatus,  consisting  mainly  of  a  furnace  for 
the  generation  of  the  hot  air,  a  hot  air  chamber  through  which  the  seed 
passes,  and  a  motor.  The  chamber  is  a  box  of  iron,  insulated  to  prevent 
loss  of  heat  and  containing  four  endless  bands  made  of  iron  chains, 
with  trays  on  which  the  seed  is  carried.    By  means  of  a  contrivance, 
the  seed,  after  having  been  carried  nearly  the  whole  journey  of  the 
upper  sur&ce  of  the  upper  part  of  a  band,  is  discharged  on  to  the  upper 
suirface  of  the  lower  part  of  the  same  band,  from  which,  after  trav^ing 
nearly  the  whole  journey,  it  is  again  discharged  on  to  the  upper  surface 
of  the  upper  part  of  the  next  band,  and  so  on,  until  finally  it  is  dis- 
charged into  an  Archimedean  screw  conveyor  which  carries  it  into  the 
sacking  exit.    The  seed  is  introduced  by  an  automatic  hopper,  which 
drops  in  exactly  the  quantity  of  seed  required  to  make  a  layer  one  seed 
deep  on  the  endless  bands.    A  fan  causes  a  continuous  current  of  air  to 
circulate  through  the  machine.    The  air  is  exhausted  from  the  hot  air 
generator,  a  brick  chamber  surrounding  the  furnace,  the  temperature 
being  regulated  by  a  damper  interposed  between  the  generator  and  ike 
hot  air  chamber.    A  thermometer  diows  when  the  damiper  should  he 
worked  and  it  is  proposed  to  fit  a  thermo-regulator  attachment  which 
would  do  away  with  hand  control  entirely.    In  working  the  machine 
the  factors  to  be  considered  are  : — (1)  the  temperature  of  the  seed  when 
entering  the  machine;    (2)  the  time  required  to  pass  through  the 
machine ;    (3)  the  temperature  the  machine  is  regulated  to  give ; 
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(4)  the  temperature  of  the  seed  at  the  exit.  Of  these  four  factors  the 
last  is  the  most  important,  and  the  other  three  most  be  regulated  so 
as  to  keep  the  temperature  of  the  seed  at  the  exit  between  119''  F. 
and  131^^.,  the  best  temperature  to  maintain  being  122^  F.  A  series 
of  four  tables  gives  the  results  obtained,  showing  that  there  is  ample 
limit  for  regulation  in  such  a  way  as  to  kill  the  caterpillars  without 
damaging  the  seed.  The  injury  to  the  seed  can  be  estimated  by 
germination  tests  made  directly  after  treatment.  No  further  falling 
off  of  germination  is  observable  after  the  lapse  of  three  weeks.  On  the 
other  hand,  the  mortality  of  the  caterpillars  is  not  instantly  complete, 
some  individuals  occasionally  surviving  treatment  for  a  few  days. 
The  temperature  in  certain  parts  of  the  machine  may  rise  very  high, 
up  to  338^  F.,  without  danger  to  the  seed.  This  is  because  the 
temperatures  read  are  taken  from  tiie  sides  of  the  machine,  and  are 
not  actually  those  of  the  carriers,  and  also  because  the  seed  is  not 
exposed  for  sufficient  time  to  the  maximum  temperature. 

Andbes  (A.).  Sor  una  plantt  notirrieUre  de  Hyvolycaena  ( Virachola) 
livia,  Klttg.  [A  host-plant  of  Hypdycaena  (virtKhola)  livia,  Klug.] 
—BuU.  8oc.  Entam.  ffEgypU,  Cairo,  Years  1914-1915  (1916), 
pp.  88-89. 

Virachola  Iitna,Elug,  is  recorded  on  Inga  didcis,  which  must  therrfore 
be  added  to  the  host-plants  of  this  pest  of  pomegranates. 

Pic  (M.).  Observations  concernant  oerfains  Altbides  et  ranseignamtnts 
sor  eeux  d'Bgypte.  [Remarks  on  certain  Halticidae  with 
particulars  of  Egyptian  species.]— BuU.  Soc.  Entom.  d'Egypte, 
Cairo,  Years  1914-1916  (1916),  pp.  123-130. 

This  paper  contains  some  general  information  on  Egyptian  flea- 
beetles,  about  which  but  little  is  known  at  preset.  Among  the  species 
mentioned  are  Chaetocnema  aridtda,  Gyll.,  C.  tilmlis.  111.,  PhyUotreta 
erudferae,  Goeze,  P.  rufUarsiSy  All.,  and  HaUica  ampdophaga,  6u6r. 

Barber  (E.  R.).  The  Argentine  Ant :  Distribution  and  Control  in  the 
United  States.  —  t^.iS.  DepL  Agric.,  Washington,  D.C,  Bull, 
no.  377, 18th  August  1916,  23  pp.,  4  figs.,  1  table. 

Iridomyrmex  humUis,  Mayr,  occurs  in  the  southern  parts  of  the 
United  States,  from  the  eastern  part  of  Texas  to  the  Atlantic  coast  and 
from  the  Oulf  of  Mexico  northwards  to  Tennessee.  This  ant  seriously 
infests  food  substances  of  all  kinds  in  stores  and  houses,  and  in  the  field 
is  often  associated  with  Aphids  and  scale-insects.  Dispersal  is  dependent 
to  a  very  conaderable  degree  on  the  available  food  supply,  being  more 
rapid  when  food  is  scarce.  Observations  made  at  several  points 
indicate  that  the  normal  rate  of  advance  is  from  300  to  400  feet  a  year. 
Distribution  is  effected  by  floods,  which  occur  at  least  twice  each  year 
in  tiie  Mississippi  Valley,  by  steamers  and  by  railways.  The  summer 
nest  occurs  under  the  sills  of  houses,  in  piles  of  bricks  or  stones,  under 
boards,  etc.  Hibernation  takes  place  at  the  bases  of  trees,  in  manure 
heaps  or  other  decomposing  matter  in  which  heat  is  generated.  In  an 
artificial  formicary  a  fertilised  queen  lays  from  3  to  30  eggs  a  day. 
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The  average  duration  of  the  inoubation  period  in  summer  is  about 
15  days,  and  that  of  the  larval  period  during  the  same  season  about 
13  days.  The  duration  of  the  pupal  stage  of  Uie  worker  in  the  summer 
averages  13  days  and  that  of  the  male  22  days. 

Heavy  rains  and  floods,  in  addition  to  acting  as  factors  in  dispersal 
in  that  they  cause  the  floating  of  logs,  etc.,  containing  nests,  act  to  a 
certain  degree  as  controlling  agencies,  especiaUy  during  cold  weather, 
when  the  ants  are  in  a  more  or  less  dormant  condition.  Artificial 
barriers  for  outdoor  use  take  the  form  of  sticky  bands  round  troes, 
beehive  stands,  etc.  The  addition  of  6  per  cent,  of  carbolised  oil  to  the 
substance  ordinarilv  used  for  coating  flypapers  prevents  the  growth  of 
moulds  on  the  surface  of  the  band  in  wet  weather.  The  addition  of 
bichloride  of  mercury  or  nicotine  sulphate  prolongs  the  effectiveness 
of  the  adhesive.  In  infested  houses,  tables,  refrigerators,  etc.,  may  be 
protected  by  placing  the  legs  in  saucers  filled  with  naphthaline  or  coal 
oil,  or  by  banding  the  legs  with  tape  saturated  with  bichloride  of 
mercury.  An  attoictive  poisoned  bait,  which  has  proved  satis&ctory, 
consists  of  : — 15  lb.  granulated  sugar,  8  pts.  water,  ^  oz.  tartaric  acid, 
I  oz.  sodium  arsenite,  1|  lb.  honey.  This  bait  proved  attractive  at 
all  seasons  of  the  year.  When  placed  in  suitable  containers  outside 
houses,  ants  ceased  to  invade  the  latter  and  were  foimd  in  large 
numbers  visiting  the  bait.  Paraffin-covered  paper  bags  containing 
a  small  quantity  of  the  syrup  and  a  piece  of  sponge  were  found  very 
satisfactory  for  using  on  trees.  The  extended  use  of  this  poison  is 
recommended.  Hibernating  ants  in  rural  districts  may  be  attracted 
to  trap  boxes  filled  with  aecaying  vegetation,  which  can  then  be 
fumigated  with  carbon  bisulphide. 

Ehbhorn  (E.  M.).    Division  of  Entomology :  Annual  Report  (or  1916. 

— Hawaiian  Forester  and  Agriculturist,   Honolulu,  xiii,  no.    7, 
July  1916,  pp.  24Q-242.    [Received  19th  September  1916.] 

The  work  of  the  division  included  the  inspection  of  imported  plants, 
fruits,  etc.,  and  the  breeding  and  liberation  of  parasites  of  important 
insect  pests.  The  following  parasites  of  the  fruit-fly  were  liberated : — 
Opius  humUis,  Diachasma  fuUawayi,  Z).  tryoni,  Tetrastichus  giffardi^ 
Dirhinus  giffardi  and  Galesus  sUvestrii.  Parasites  of  the  horn-fly, 
stable-fly  and  house-fly  which  were  liberated,  included  Muscidifuraz 
vorax,  an  undetermined  African  Spalangia,  an  undetermined  Phihppine 
Spalangia,  and  an  imdetermined  Phihppine  PteromaUd.  Efforts  were 
made  to  obtain  parasites  of  Dcums  cucurbiUie  (melon  fly). 

ParaUpsa  modesta  (rice  moth)  was  observed  on  a  few  occasions  in 
beans  from  Japan. 

Ehbhorn  (E.  M.)-  Report  of  tha  Division  of  Entomology  for  June.— 
Hawaiian  Forester  and  Agriculturist,  Honolulu^  xiii,  no.  7,  July 
1916,  pp.  243-246.    [Received  19th  September  1916.] 

The  following  pests  were  intercepted : — Red  spider  on  hydrangea  > 
Aphids  on  roses  and  hydrangea  from  California ;  red  spidor  on  roses 
from  Calif omia ;   Aphids  on  bulbs  of  gladiolus. 

Parasites  of  Ceraiitia  capUata  and  Opiiu  fletcheri,  a  paramte  of  the 
melon  fly  [Dacus  cucurbitae],  were  liberated. 
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Smith  (H.  S.).    Beet  Leaf-hopper  Parasites.— if^.  JBuS.  Col.  StqU 
Commies.  Hortic.,  SacramentOy  v,  no.  8,  August  I9I69  p.  299. 

A  colony  of  the  Chalcid,  Ootetrastichus  beatus,  was  received  from 
Hawaii  for  use  against  the  sugar-beet  leaf-hopper  [Eutettix  teneOa]  in 
Califomia.  This  parasite  is  an  important  enemy  of  the  sugar-cane 
leaf-hopper  [PerhiimeUa  saccharicida]  in  Hawaii  and  as  it  is  Imown  to 
breed  upon  other  JaBsids,  may  prove  of  value  against  the  specie^ 
attacking  sugar-beet. 


Branioan  (E.  J.).  A  Satisfaetory  Method  of  Rearing  Mealy  Bngs  tor 
Use  in  Parasite  Work.— itffAJy.  BuU.  Cd.  State  Commiss.  Hokic., 
SacramefUOy  v,  no.  8,  August  1916,  pp.  304-306,  2  figs. 

Sprouting  potatoes  placed  in  trays  containing  a  layer  of  moist  sand 
proved  very  satisfactory  for  rearing  large  numbers  of  mealy  bugs. 
The  preliminary  supply  of  scales  was  obtained  from  lemons  or  potato 
shoots.  The  tntvs  were  contained  in  a  large  cupboard-like  cage  placed 
in  a  warm  greennouse.  When  the  supply  of  mealy  bugs  in  any  tray 
was  exhausted,  the  latter  was  placed  at  the  bottom  of  the  cage,  so  that 
the  Goccinellid  larvae  which  were  present  could  crawl  up  to  a  new 
source  of  food  supply.  This  method  of  breeding  will  probably  prove 
useful  when  enemies  of  mealy  bugs  are  requir^  to  be  transported 
over  long  distances. 


Maskew  (F.).  Quarantlna  Division ;  Report  (or  the  Month  ot  Jane 
1916. — MMy.  BvH.  C(d.  State  Commiss.  Hortic.,  Sacramento,  v, 
no.  8,  August  1916,  pp.  308-309. 

The  following  insect  pests  were  intercepted : — ^From  China : 
Chrysomphalus  rossi  on  boxwood.  From  Central  America :  Aspidiotus 
cyanophyUi,  Sdenaspidus  artictdatus  and  Pseudococcus  sp.  on  bananas. 
From  Hawaii :  Diaspis  bromdiae  and  Pseudococcus  bromdiae  on 
pineapples ;  Coccus  longulus  on  betel  leaves ;  Chrysomphalus  aonidum 
on  green  coconuts;  Lepidosaphes  sp.,  ParUUcria  sp.,  Pseudococcus  sp., 
Howardia  biclavis,  Pseudococcus  adonidum  (hngispinu^),  Chrysomphalus 
sp.,  Orthezia  sp.,  Eucalymnatus  perforcUus,  Coccus  longulu^y  Hemichian- 
aspis  minor  and  Thrips  sp.  on  unlmown  plants.  From  Japan :  weevil 
larvae  in  sweet  potatoes ;  Lepidosaphes  bechii,  Pseudaontdia  trUobitir 
formis  and  Parlatoria  pergandii  on  lemons ;  a  Coccid  on  bamboo ; 
Lepidopterous  larvae  in  dried  persimmons;  Pseudococcus  sp., 
Phytomyza  sp.,  Thrips  sp.,  and  Tipulid  larvae  in  soil  on  iris  plants. 
From  Mexico :  Lepidosaphes  beckii  on  limes ;  Lepidopterous  larvae 
in  maize  cobs;  Anastrepha  (Trypeta)  ludens  in  mangos.  From 
Tahiti ;  MorganeUa  maskeUi  and  Lepidosaphes  beckii  on  oranges. 
From  Pennsylvania  :  Cerataphis  lataniae  on  Kentia  palms ;  Aleurodes 
(Dialeurodes)  citri  on  gardenias ;  Hemichionaspis  aspidistrae  and 
Saissetia  hemisphaerica  on  ferns.  From  Florida :  Lepidosaphes  sp.  on 
grapefruit ;  Pseudococcus  sp.  on  pineapple.  From  New  Jersey : 
Pseudoccus  sp.  and  Coccus  hesperidum  on  Cocdoba  pubescens.  From 
Victoria,  B.C. :    Chianaspis  pinifdiae  on  Baga  hookeriana, 
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The  Gnpa  Leaf-Hopp«r.— lfee%  Pre8S  BtM.y  Perms.  Depl.  Agrk,, 
HarrMurg,  i,  no.  35,  7th  September  1916. 

For  controlling  the  grape  leaf-hopper  [TypUoeyba  comes]  in 
Pennsylvania  spraying  with  Black  Leaf  40,  1  jwrt  in  150  of  water, 
whsle  oil  soap,  1  lb.  in  6  or  7  gals,  water,  or  kerosene  emulsion,  1  part 
stodc  sohition  in  from  8  to  10  parts  water,  should  be  carried  oat  dimog 
the  first  week  in  July.  The  spay  should  be  api^ed  to  the  under  side 
of  the  leaves  at  a  pressure  of  about  125  lb. 


Treatment  for  Aster  Bugs.— TFee%  Press  Bull.,  Penns,  Depl.  Agrk., 
HarrMmrg,  i,  no.  36, 14th  September  1916. 

Aster  bugs  [?  CatUharis  slygica,  Lee.]  are  usually  abundant  in 
Penn^vanm  durinjs  autumn.  The  krval  staffe  is  passed  in  the  soil, 
and  the  food  during  this  period  consists  of  ^gs  of  grasshoppers. 
Hibernation  takes  pl^e  in  the  soil  and  adults  emerge  in  the  fdlowiog 
summer.  Leaves  and  flowers  form  the  food  during  the  adult  stage. 
When  very  numerous,  adults  may  be  killed  by  spraying  the  host  plants 
with  lead  arsenate  at  the  rate  of  1  oz.  to  1  U.S.  ^.  water,  by  beating 
off  the  host,  or  by  shaking  into  cloths  soaked  m  kerosene  or  tar  <ff 
into  pans  containing  water  and  a  layer  of  kerosene. 


Davis  (J.  J.)  &  Satterthwait  (A.  F.).  LIfe-Hlstory  Studies  of 
Cirphis  %mipuncla,  the  Tme  Army  Worm.— JZ.  Agric  Resear(k 
WashingUm,  D.C.,  vi,  no.  21,  21st  August  1916,  pp.  799-^12, 
2  figs.,  1  plate,  3  tables. 

Adults  of  Cirphis  {HdiophUa)  umjnmcta,  Haw.,  were  first  observed 
at  La  Fayette  during  1916  on  the  night  of  13th  May  feeding  (m  the 
honeydew  produced  by  Pidvinaria  vitis,  L.,  Euleoanium  (I^camwH) 
quercifeXy  Fitch,  and  Uallipterus  discolor,  Mon.,  on  white  oak.  Speci- 
mens were  collected  and  kept  in  captivity  in  order  to  determine  the 
number  of  annual  generations  in  that  latitude.  Under  outdoor 
conditions,  larvae  arising  from  eggs  deposited  by  these  moths  were 
first  observed  on  7th  June.  Pupae  were  found  on  27th  June  snd 
adults  on  8th  July.  Eggs  of  the  next  generation  were  found  on  14th 
July,  larvae  on  20th  July  and  the  first  adults  on  30th  August.  Bgp 
of  the  third  generation  were  first  noticed  on  25th  September  and  larvae 
three  days  later.  These  larvae  hibernated  while  still  immature  and 
completed  development  during  the  following  April.  From  further 
observations  it  appears  that  a  partial  fourth  generation  can  arise  in 
some  seasons.  Under  outdoor  conditions  the  total  life-cycle  occupi^ 
about  68  days.  The  amount  of  maize  foliage  consumed  by  the  larvae 
in  the  various  instars  was  determined.  The  average  for  108  individuals 
was  41*394  square  inches,  of  which  34*128  square  inches  were  eaten 
during  the  fifth  or  last  instar.  This  fact  explains  the  destructive 
action  of  nearly  fuU-grown  larvae. 

The  eggs  of  C.  unipuncta  are  laid  at  night  in  masses  of  from  25  to  134 
on  grass,  oats,  barley,  maize,  etc.,  betwieen  overlapping  leaves  fastened 
together  or  between  the  leaf-sheaths.     The  largest  number  of  egP 
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observed  to  be  laid  by  one  female  was  234,  but  many  more  in  various 
stages  of  devdopment  remained  in  the  ovaries  after  death.  Toung 
larvae  feed  on  the  parenchjrma  of  the  leaf,  but  in  the  later  stages  eat 
the  entire  leaf  tissue.  Pupation  under  natural  conditions  takes  plaoe 
in  the  ground  or  under  <»  among  rubbish,  a  thin  coco(m  b^ng  previously 
formed. 


GusHMAN  (B.  A.).  ThenUochua  catMracheli^  a  Parasite  of  the  Plum 
Curenlio.— JL  Agric.  Buea/rch^  Washington,  D.C.,  vi,  no.  22, 
28th  August  1916,  pp.  847-856,  9  figs.,  1  plate,  1  table. 

The  Ichneumonid,  ThersHochus  conotrachdi,  Riley,  is  the  most 
effective  parasite  of  Canqtrachdus  nenuphar,  Herbst,  in  Pennsvlvama. 
This  species  is  apparently  confined  to  V.  nenuphar,  from  whicn  it  has 
been  also  bred  in  Connecticut,  New  York,  New  Jersey,  Illin<ns, 
IGssouri  and  Kansas.  Adults  of  T.  conotrachdi  emerge  from  their 
cocoons  between  the  end  of  May  and  the  beginning  of  June.  Females 
kept  in  captivity  and  fed  on  syrup  and  water,  lived  from  10  to  15  days ; 
those  not  supplied  with  food  or  water  lived  from  one  to  four  days. 
The  eggs  are  deposited  in  the  young  weevil  larvae  before  the  latter 
have  burrowed  into  the  fruit  to  any  considerable  depth.  The  maxi- 
mum length  of  the  incubation  period  is  six  days.  During  the  greater 
part  of  the  larval  stage  T.  cono^acheU  is  an  internal  parasite,  but  feeds 
externally  for  a  short  time  when  approaching  maturity.  Maturity 
is  reached  after  the  host  has  entered  the  ground  and  constructed  its 
pupal  cell.  Pupation  occurs  outside  the  body  of  the  host.  The 
duration  of  the  pupal  stage  is  short,  since  adults  have  been  found 
within  the  cocoons  as  early  as  28th  August,  though  emergence  does 
not  take  place  until  the  following  spring. 

Descriptions  are  given  of  the  developmental  stages  and  a  short 
bibliography  is  appended. 

C!ooisY  (R.  A.).  ObsirvattoDS  on  the  Ufe-HIitory  of  the  Army 
Cutworm,  ChorizagraUs  auxiUaris. — Jl.  Agric  Research^  Washing- 
ton,  D.C.,  vi,  no.  23,  4th  September  1916,  pp.  871-881. 

Euxoa  {Chcfizagrotis)  auxUiaris,  Grote,  is  an  important  pest  of  crops 
in  the  north-western  parts  of  the  United  States.  E^-laying  was 
observed  between  30th  September  and  12th  October,  1915.  Eggs 
are  deposited  during  the  late  afternoon  in  soil  which  has  been  recently 
ploughed  and  harrowed.  No  attempt  is  made  to  oviposit  on  vege- 
tation and  in  many  instances  the  moths  have  been  seen  to  fly  from 
grass  or  stubble  fields  to  adjoining  ploughed  fields.  Activity  reaches  a 
maximum  at  temperatures  from  60^  to  70^  F.  The  eggs  are  usually 
placed  two  or  three  together  on  the  underside  of  clods  of  earth,  and  in 
one  field  examined  the  total  number  deposited  averaged  one  or  two 
per  square  foot.  Eeg-laying  is  not  necessarily  confined  to  bare  soil, 
since  an  outbreak  oftbis  cutworm  occurred  in  Utah  in  lucerne  fidds 
which  had  not  been  ploughed  in  the  previous  autumn.  The  {dants 
however  were  some  distance  apurt  and  eggs  were  j^obably  placed  on 
the  bare  soil  between  them.  The  duration  of  the  ^-laying  period  in 
the  field  is  at  least  two  weeks.    In  the  insectary,  the  mcubation  period 
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varied  from  9  to  21  days,  with  an  average  of  16-7  days.  The  pro- 
longation of  this  period  is,  in  many  cases,  undoubtedly  due  to  drought. 
In  Fergus  county,  young  larvae  were  abimdant  in  grain  fields  on  iih 
and  6th  November  1915.  On  10th  April  1916,  larvae  in  the  same 
fields  were  still  small,  and  therefore  must  have  hibernated  in  an 
immature  stage.  From  observations  made  in  1906,  it  was  found  that 
hibernation  took  place  at  or  near  the  surface  of  the  soil.  In  Montana, 
activity  was  resumed  at  the  end  of  March  or  beginning  of  April,  suid 
reached  a  mayimum  about  the  third  week  of  that  month.  Pupation 
was  practically  complete  by  10th  May.  Pupae  occurred  in  earthen 
cells  about  2  inches  below  the  surface.  The  duration  of  this  stage  in 
the  insectary  varied  from  43  to  63  days,  with  an  average  of  54*7  days, 
yhile  in  the  field  the  duration  was  about  60  days.  Emergence  of 
adults  occurred  from  the  latter  part  of  June  to  the  middle  of  July. 
Maturity  on  the  part  of  the  females  was  reached  in  September,  when 
oviposition  took  place.  This  species  has  therefore  one  generation 
annually  in  the  latitude  of  Montana. 

Davis  (J.  J.).  Aphidoletes  meridianalis,  an  Important  Dipterous 
Enemy  of  Aphids. — Jl.  Agric.  Research,  Washington,  D.C.,  vi, 
no.  23, 4th  September  1916,  pp.  883-888,  4  figs.,  1  plate,  2  tables. 

The  Cecidomviid,  Aphidoletes  meridionalis,  Felt,  has  been  observed 
to  attack  the  following  Aphids : — Aphis  iisdemadis,  Fitch,  A .  avenae,  F., 
A.  oarduiy  L.,  A.  gossypii,  Glov.,  A.  hdianihi,  Mon.,  A.  maidis,  Fitchi 
A.  setariae,  Thos.,  Chaitaphorus  negundinis,  Thos.,  Hyalopterus  pmni, 
F;,  Macrosiphum  grananum,  Kirby,  Acyrthosiphon  (M.)  pisi,  Ealt., 
Mi  soncheUa,  Mon.,  Myzus  persioae,  Subs.,  Phorodon  humuli,  Schr., 
Rhopalosiphum  sanchi,  Oesti.,  Sipha  flava,  Forbes,  Siphocoryne  padi- 
nacae,  L.,  and  Toxoptera  graminum.  Bond.  The  eff^s  are  laid  in  masses 
containing  up  to  12  eggs  on  foliage  among  an  Apmd  colony  or  on  the 
back  of  an  Aphid  itself.  The  incubation  pmod  is  about  three  days. 
Aphids  are  attacked  during  the  entire  larval  stage,  which  lasts  from 
7  to  11  days.  Pupation  takes  place  in  a  cocoon  attached  to  the  leaf 
or  on  or  near  the  surface  of  the  ground.  The  length  of  the  pupal  stage 
varies  from  six  to  nine  days.  Pairing  and  egg-laying  apparentiy  take 
place  at  xught.  The  duration  of  the  adult  stwe  in  captivity  was  U 
days,  durii^  10  of  which  eggs  were  deposited.  In  the  vicinity  of 
Lafayette,  Ind.,  at  least  six  venerations  appear  annually.  The  winter 
is  passed  as  a  larva  and  pos^ly  also  as  a  pupa  within  tiie  cocoon. 

Andrews  (E.  A.).  Termites  in  the  Luskerpore  Valley.-* Qerfy.  J^ 
Sdent.  Dept.  Ind.  Tea  Assoc.,  Calcutta,  1916,  Part  ii,  1916, 
pp.  54-72,  5  figs.,  2  plates.    [Received  22nd  September  1916.] 

'  Two  forms  of  termites  are  met  with  in  the  Luskerpore  Valley,  which 
differ  in  the  method  of  the  formation  of  the  nest.  In  one  case  a  mouna 
is  formed  and  little  injury  is  caused  to  tea  plants ;  in  the  other,  the 
nest  is  undei^round  and  tea  suffers  consideraole  injury.  In  the  second 
form  the  main  nest  is  probably  to  be  foimd  at  some  considerable  d^th 
and  auxiliary  comb-cells  are  connected  with  it  near  ihe  surfoce. 
Damage  to  tea  plants  by  this  termite  almost  always  begins  above 
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ground,  and  the  path  on  the  bush  is  marked  by  the  presence  of  an 
earthen  tunnel,  below  which  the  insect  works.  Bisurk-bound  and  dying 
wood  is  more  liable  to  attack  than  healthy  shoots  coming  from  the 
collar  or  from  undaunted  branches.  The  presence  of  a  boss  of  wood 
above  the  collar  afforcu  a  place  in  which  the  termites  can  work  un- 
disturbed for  some  time.  In  the  case  of  young  and  unhealthy  branches, 
the  bark  beneath  the  earthen  covering  is  removed,  and  the  termites 
are  then  able  to  attack  the  sapwooa.  The  eiurthen  galleries  may 
ultimately  completely  encircle  the  branch  and  the  latter  will  be  eaten 
away.  Various  species  of  ants  have  been  found  to  nest  in  abandoned 
galleries.  The  following  suggestions  are  made  for  controlling  this 
termite : — (1)  Young  tea  should  be  cut  back  to  the  ground  in  oraer  to 
avoid  the  formation  of  single-stem  bushes.  (2)  Wxisting  single-stem 
bushes  which  are  badly  attacked  should  be  cut  back  to  the  collar. 

(3)  Damaged,  baric-bound,  and  unproductive  wood  should  be  removed. 

(4)  Efforts  should  be  made  to  prevent  the  insects  from  becoming  estab- 
lished on  the  bushes ;  this  can  be  done  to  a  great  extent  by  good 
cultivation  and  pruning. 


Tour  of  (ha  Bntomolofist.— Q^.  Jl  ScierU.  Dept.  Ind.  Tea  Assoc., 
CdlouUa,  1916,  Part  ii,  1916,  pp.  81-82.  [Received  22nd 
September  1916.] 

The  following  insects  were  found  in  the  Dibrugarh  and  Doom  Dooma 
districts  during  April : — Telranychus  bioouUUus  (red  jroider),  Bucktonia 
theaecola  (tea  aphis),  Homona  c^earia  (tea  tortrix),  Ctania  crameri  and 
C.  vofiegata  (ffi^ot  and  bag  worms),  ike  ChrysomeUd,  Diapromorpha 
mdanopus,  HdopeUis  theivora  (tea  mosquito),  termites,  the  Psychid, 
Acaninopsyche  sneUeni,  BeUppa  sp.  and  Thosea  sp.  (gelatine  and  nettle 
grubs),  jBrevipalpus  obovatus  (scarlet  mite),  Hetertma  magnifioa  (red 
slug),  Biston  suppressairiat  Brachytrypes  achalinus  (cricket),  Hemi- 
chtonoMris  {Chianaspis)  theae  (white  tea-leaf  louse),  Saissetia  (Lecanium) 
hemispnaericay  Psocus  taprcbtmeSy  Amata  (Syntomis)  aikmsoni,  Dasychira 
(Clene)  mendosa  (tea  tussock  moth),  Empoasoa  flavescens,  Tettiganidla 
leoparimay  and  Andraca  bipunctaia  (cluster  cat^illar). 


Insaet  Pasts  of  Taa,  Dadap  and  AlUMnkL—Qtrly.  Jl.  Scient.  Dept.  Ind. 
Tea  Assoc.,  CahuUa,  1916,  Part,  ii,  1916,  pp.  87>88.  [Received 
22nd  September  1916.] 

The  following  insect  pests  were  recorded  in  Ceylon  during  1915 : — 
On  tea:  Zeuzera  coffeae  (red  borer),  Heterusia  cingdla  (red  slug), 
Lamellicom  larvae,  rfatada  nararia  and  other  nettle  ffrubs,  Homona 
coffearia  (tea  tortrix),  HelopeUis  antonii  (tea  mosqmto),  Eriophyes 
{Phytofius)  carinatus  (purple  mite),  Orgyia  postioa  (small  tussock 
caterpillar),  Stauropus  aUernus  and  various  species  of  Psyohidae. 

On  dadap  (Erythrma) :  Dasychira  horsfiddi  (large  yellow  tussock 
caterpillar),  Terastia  metioulosaUs  (dadap  shoot  borer)  and  AnoplUh 
cnemis  phasicma  (paddle-legeed  bug). 

On  AUnzzia :  Arbela  quadrinoUUa  and  Terias  sUhetana.  The  latter 
species  was  also  reported  as  defoliating  Sesbania  grandiAora. 
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Pktch  (C.  E.),    CwtrolUv  Apple  iBittto  in  th»  Provfam  of  QmbM.— 
Agric.  Gaz.  Canada,  OUawa,  iii,  no.  8,  August  1916,  pp.  697-698. 

Observatioiis  on  the  occurrence  and  methods  of  control  of  apple 
pests  in  Quebec  were  made  between  1912  and  1915.  A  preliminary 
survey  made  in  1912  showed  that  control  by  means  of  clean  cultivation 
was  impossible^  or  at  least  very  difficult,  in  many  districts  owing  to  the 
rough  character  of  the  land.  A  marked  increase  in  the  practice  of 
spraying  in  the  two  following  years  resulted  in  a  diminution  in  the 
numbers  of  tent  caterpillars  [Malacosoma],  During  1915,  demon- 
strations in  spraying  were  siven  in  several  orchards,  with  the  result 
that  there  was  a  marked  decrease  in  injury  due  to  apple  curculio 
[Anthonomns  quadrigibbus],  bud-moth  [Eucosma  ocdland\y  leaf-hoppers, 
etc.  During  the  present  year  investigations  are  being  carried  out  on 
the  biology  and  control  of  the  apple  maggot  [Bhagoleiis  pamoneUa], 


Campbell  (J.  A.).  The  Lime-Sulphur  Spraying  Compound.— JI.  Agric^ 
WdUngton,  N.Z.,  xiii,  no.  1, 20th  July  1916,  pp.  52-66.  [Received 
26th  September  1916.] 

lime-sulphur  possesses  both  insacticidal  and  fungicidal  properties 
and  can  be  satisfactorily  used  for  both  winter  and  summer  spraying. 
It  may  be  combined  with  lead  arsenate,  but  this  mixture  shoula  not 
be  prepared  until  required,  in  order  to  avoid  scorching  the  foliage. 
Home-made  lime-sulphur  may  be  prepared  according  to  the  following 
formula: — 100 lb.  sulphur,  801b.  roche-lime  (95  per  cent,  pure), 
50  gals,  water.  The  resulting  solution  usuaQy  registers  from  2V  to 
28^  B4.  A  table  for  the  dilution  of  the  stock  sdution  is  givai.  The 
various  strengths  at  which  lime-sulphur,  based  on  a  3S^  Beaumd  test, 
is  recommended  for  use  are  as  follows : — ^In  winter :  for  apples  and 
pears,  1-10,  applied  just  as  the  buds  begin  to  swell ;  for  stone  fruits, 
1-16,  applied  in  autumn  and  again  when  the  buds  swell.  In  spring : 
for  pears,  1-16  or  1-20 ;  for  apples,  1-25  or  1-30,  applied  when  the 
buds  show  colour.  In  summer :  for  apples  and  pears,  from  1-100  to 
1-120  throughout  the  season,  combined  with  lead  arsenate. 


RoEFKE  (W.).  SceUo  javanica,  n.  sp.  Rpke.  (Hym.:  Proetotrypidae). 
—Tijdichr.  EnUm.,  The  Hague,  59th  Deel,  3rd  Aflevering,  16th 
September  1916,  pp.  163^169,  5  figs. 

The  Proctotrupid,  Scdiojavanioa,  sp.  n.,  here  described,  is  a  parasite 
of  grasdioppers,  like  the  other  known  species  of  the  genus.  It  occurs 
in  Central  and  East  Java  as  an  egg-parasite  of  CyrtacatUhacris 
(Acridium)  nigricornis,  Burm.,  and  is  therefore  of  some  economio 
importance.  It  is  found  in  abundance  in  the  egg-masses  when  tliis 
grasshopper  has  increased  sufficiently  to  become  a  pest.  This  occurred 
in  Java  in  1914  and  1 915.  One  parasite  develops  in  each  egg.  Usually 
only  some  of  the  eggs  of  a  mass  are  attacked.  The  proportion  of 
females  to  males  is  as  10  or  20  to  1.  This  species  of  Scelio  was  observed 
during  a  previous  srasshopper  invasion  in  1897  and  was  mentioned  by 
Koningsberger  and  Zimmermann,  but  no  name  or  description  oi  it 
was  given* 
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RoBPKB  (W.).    Zwil  niue  Ommblr«sdiidlIehe  CaptideD  ass  Sumatra. 

[Two  new  Sumat^an  Capsid  pests  of  Vncaria  gambir.y-Tijdichrf 
EfUom.,  The  Hague,  59tii  Deel;  3rd  AfleTering,  16th  September 
1916,  pp.  180-183,  3  figs. 

A  description  is  given  of  •  HelopeUis  mmatranus,  sp.  n.,  and  HydUh 
peplus  unoariae^  sp.  n.,  both  of  wnich  Capsids  were  found  on  the  west 
coast  of  Sumatra  attacking  Vncaria  ganAir. 

Velu  (H.)  &  BouiN  (A.).  Hssal  de  daftraettondU/Sc&i^tao^ca  peregrina 
an  llaroe  par  to  CoccobaoiUua  aondianm  da  Dr.  d'HteaUe.  [An 
attempt  to  destroy  Schistocerca  peregrma  in  Morocco  by  employing 
Dr.  <rH£rdle's  CooccbaciUui  aoridiorum.]—Ann.  Inst.  Pasteur, 
Paris,  XXX,  no.  8,  August  1916.  pp.  389-421,  7  figs. 
This  paper  is  an  amplification  of  one  already  abstracted  [see  this 

Review,  Ser.  A,  iv,  p.  46], 

Carles  (P.).  La  lotto  eontra  la  Pyrato  an  eommaooamant  du  xlx*  siAete. 

[Measures  against  Sparganothis  early  in  the  nineteenth  century.}— 
Rev,  VitiouUure,  Paris,  xlv,  no.  1154,  10th  August  1916, 
pp.  91-93. 

In  1824  a  memoir  on  the  control  of  Sparganothis  piUeriana  by 
Maffre  de  Rigaud  was  published.  Among  the  methods  tried  were 
the  collection  of  the  larvae,  defoliation,  decortication,  the  planting 
of  trap-crops  between  the  vine  stocks,  and  painting  the  stocks  with 
mixtures  contained  decoctions  of  strong-smelling  plants  and  very 
did  lees  of  olive  oil.  In  one  experiment  a  number  of  lighted  torches 
were  placed  at  night  in  the  vineyard,  the  moths  being  then  driven  from 
their  restingplaces  into  the  flames.  A  great  uncle  of  Maffre  de  Rigaud, 
Bigaud  de  ISelbez^,  was  the  author  of  a  memoir  on  the  control  of  this 
moth,  which  was  printed  in  1730. 

Mabchand  (— ).  VtgMaox  autres  que  la  vlgna  divorte  par  la  Coehylis 
el  I'Badteis.  [Plants  other  than  the  vine  devoured  by  Clysia 
ambigudla  and  Pdychrosis  botrana.] — Rev.  ViticuUure,  Paris,  xlv, 
no.  1154, 10th  August  1916,  pp.  93-94. 

In  France  Clysia  ambigueUa  is  able  to  live  on  a  number  of  other 
{dants  besides  the  grape  vine  [see  this  Review,  Ser.  A,  iv,  p.  437]  such 
as  Ampdopsis  hederacea,  Euonymus  europaeus,  Camus  mas,  C.  san- 
guinea,  aedera  helix,  Ligustrum  vulgare,  Lanicera  peridymenum, 
Rhamnus  frangula.  Viburnum  opulus,  F.  laniana,  Syringa  persica, 
Prunus  spinosa,  RU)es  nigrum,  R,  rubrtim,  etc. 

Pdychrosis  botrana  has  also  many  host-plants,  including  Ros- 
marinus  officinalis.  Daphne  gnidium.  Clematis  viuMa,  Ribes  grossularia, 
and  Ampdopsis  hederacea. 

Maisonneuve  (P.).  A  propos  de  Thabltal  de  la  Coehylis.  [Concerning 
the  habitat  of  Clysia  ambigueUa.}— Rev.  Viticulture,  Paris,  xlv, 
no.  1158,  7th  Ssptember  1916,  pp.  159-160. 

With  reference  to  a  note  by  M.  Labergerie  on  the  habitat  of  Clysia 
ambigueUa,  particularly  juniper  trees  [see  this  Review,  Ser.  A,  iv,  p.  437], 
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it  is  pointed  out  that  no  mention  is  made  of  feeding  having  occuned 
on  these  plants.  Little  importance  attaches  to  the  &ct  of  a  plant 
providing  a  habitat  only,  but  if  it  provides  food,  the  matter  is  more 
important  and  deserves  hirther  investigation. 

BALTziNGiiR  (G.).     Reeherohes  siir  to  traltement  de  la    Coehylis. 

[Investigations  on  the  control  of  Clyaia  ambigudla,]  —  Rev. 
Viticulture,  Paris,  xlv,  no.  1159,  14th  September  1916, 
pp.  170-173. 

In  experiments  made  in  vineyards  near  Geneva  in  June  1916,  some 
of  the  plots  were  treated  with  a  3  per  cent,  solution  of  Golazine,  others 
being  left  as  controls.  Counts  of  plots  treated  on  2nd  and  23rd  June 
showed  1  living  larva  to  every  2*42  bunches  in  one  case  and  to  every 
1*60  bunches  in  another,  as  compared  with  1*36  bunches  on  the  control 
plot.  In  another  vineyard  a  plot  treated  on  the  29th  June  showed 
about  one  larva  on  two  bunches  as  compared  with  one  on  1*35  bunches 
on  the  control.  A  count  was  also  taken  on  a  plot  treated  on  the  20th 
May  and  again  on  tiie  31st  May  with  a  Bordeaux  sprav  containing 
0*3  per  cent,  of  sodium  arsenate  and  0*9  per  cent,  of  lead  acetate. 
In  this  case  one  larva  was  found  on  two  bunches  and  one  on  1*24 
bunches  on  the  control.  The  cost  of  the  Golazine  treatment,  including 
labour,  was  about  £1  14«.  Od,  per  acre.  It  was  not  possible  to  ascatain 
whether  oviposition  occurred  as  frequently  on  the  treated  vines  as  on 
the  untreated  ones. 

Die  Wespe  ab  Sehfltierin  der  Weinberge.  [The  wasp  as  a  protector  of 
vineyards.] — Schweiz,  Zeitschr.  /.  Obk-  u.  Weinbau,  Frauertfeid, 
XXV,  no.  18,  9th  September  1916,  p.  294. 

A  note  in  the  FrarAfurter  Zeitung  points  out  that  wasps  are  useful 
in  vineyards,  as  their  larvae  are  fea  almost  exclusively  on  insects, 
hairless  grubs  being  preferred.  In  one  wall-wasp  nest  no  less  than 
25  larvae  of  the  first  generation  of  Chysia  ambigueHa  were  found. 
According  to  an  old  proverb,  a  good  wasp  year  and  a  good  vintage  go 
hand  in  hand. 

Schneider-Orelli  (0.).  Ueber  die  Selbstherstellong  des  Ranpenlebns. 
[The  home  preparation  of  banding  adhesive.] — Schtveiz.  Zeits^. 
/.  Obst'  u.  WeinbaUy  Frauenfddy  xxv,  no.  20,  22nd  September 
1916,  pp.  318-321. 

The  unsatisfactory  results  obtained  with  two  formulae  for  the  home- 
preparation  of  an  adhesive  for  banding  purposes  when  subjected  to 
tests  [see  this  Review,  Ser.  A,  iv,  p.  79],  induced  further  trials  with  all 
such  formulae  in  the  available  literature  on  the  subject.  A  given 
formula  was  not  discarded  if  unsatisfactory  at  first,  but  various  modi- 
fications were  tested  and  in  the  case  of  one  adhesive  containing  resin, 
stearin  oil  and  lard,  no  less  than  36  changes  were  tried.  The  quality 
of  the  mixtures  was  tested  in  the  open,  as  atmospheric  conditions  play 
an  important  rdle  in  practice.  While  inferior  samples  may  be  effective 
against  caterpillars,  such  as  those  of  Lymantria  manadui,  they  are 
useless  in  the  case  of  the  long-legged  females  of  Cheimatobia  brumata. 


483 

The  mixture  recommended  by  both  Taschenberg  and  HoUrung, 
containing  five  parts  resin,  two  parts  lard,  two  parts  stearin  oil  and  one 
part  Venetian  turpentine,  proved  useless  against  C.  brumata^  as  it 
became  liquid  on  the  sunny  side  of  the  tree-trunks  and  on  the  shady 
side  formed  a  skin  over  which  the  females  were  able  to  crawl.  Many 
writers,  including  Taschenberg  and  Earchner,  have  recommended  a 
mixture  of  five  parts  rape-seed  oil,  one  part  lard,  one  part  turpentihe, 
and  one  part  colophony.  This  proved  very  sticky,  but  too  liquid. 
Kirchner  also  advised  a  mixture  of  seven  parts  wood-tar,  five  parts 
colophony,  five  parts  brown  soap  and  three  parts  fish  oil,  but  this  is  not 
efficacious  in  the  case  of  C.  brumcUa  as  it  forms  a  dry  ^n.  Contrary 
to  what  is  stated  in  text-books,  a  mixture  of  equal  parts  of  colophony 
and  linseed  oil  is  absolutely  useless.  Both  coal-tar  and  the  more 
costly  wood-tar  are  too  liquid,  and  soon  lose  their  adhesiveness  if 
mixed  with  resin.  A  mixture  of  six  parts  fir-resin,  five  parts  stearin 
oil  and  four  parts  lard  also  proved  inefficient.  A  home-made  adhesive  is 
therefore  not  advisable  and  where  the  American  product  is  unobtainable, 
it  is  best  to  use  the  commercial  black  banding  adhesive.  This  must 
be  renewed  more  often  than  the  American  one. 

Savastano  (L.).    La  Invasiotie  di  bruchi  nel  nooololefl  del  Messinese. 

[The  invasion  of  grubs  in  the  hazel  woods  of  the  Messina  district.] 
Riv.  AgricoUura,  Parma,  xxii,  no.  38,  22nd  September  1916, 
pp.  582-583. 

This  article  contains  in  a  popular  form  the  particulars  given  in  one 
already  abstracted  [see  this  Review,  Ser.  A,  iv,  p.  76]. 


Malenotti  (E.).  ''SIgnlphora  mercett"  Malen.  n.  sp.— Separate, 
dated  21st  September  1916,  from  Redia,  Florence,  xii,  no.  1, 
pp.  181-182. 

Signiphora  merceti,  sp.  n.,  a  Chalcid   bred  from  Chrysomphaius 
dictyospermi,  Morg.,  in  Spain,  is  described. 

Gbandi  (Cy.  Nota  su  due  Agaonini  (Hymenoptara,  Chaloidldae)  dell* 
Australia.  [A  note  on  two  Australian  Aqaoninae.]— Separate, 
dated  7th  September  1916,  from  Boll.  Lab.  Zool.  Oen.  Agrar.  R, 
Scucla  Sup.  Agric.,  Portid,  pp.  145-159,  5  figs. 

Blastophaga  ghigii,  sp.  n.,  from  the  fruits  of  Ficus  stenocarpa^  and 
Pleistodontes  froggatti,  Mayr,  from  those  of  Ficus  macrophylia,  in  New 
South  Wales  are  recorded. 

Bowss  (F.).  Tea  Seed  Regulations.— £^a^racf  from  C^lon  Govt.  Oaz., 
no.  6,782,  3rd  March  1916.    [Received  20th  September  1916.] 

No  tea  seed  imported  from  India  shall  be  cleared  locally  from  the 
Customs  until  the  importer  has  produced  for  the  inspection  of  the 
Principal  Collector  of  Customs  a  certificate  from  the  Government 
chemist  to  the  effect  that  the  imported  seed  is  not  packed  in  soil  or  a 
mixture  containing  soil. 
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iBteet  Rest  and  Qurutiae  Orttaanee,  Ho.  5  of  itOU—ExUract  from 
CejfUm  ChvL  Oaz.,  no.  6,801,  16Ch  June  1916.  [Received  20tli 
September  1916.] 

Under  the  terms  of  this  Ordinance,  any  owner  or  person  in  charge  of 
land  within  the  tea-growinff  area,  as  denned  by  the  Director  of  Agri- 
culture, shall  eradicate  ana  bum  all  plants  of  Ricinus  communis^  L. 
(castor  oil  plant)  growing  on  such  land,  unless  permission  be  granted 
by  the  Director.  The  latter  shall  have  the  right  of  providing  for  the 
inspection  of  all  lands  within  the  tea-growing  area. 


Mathbson  (R.).  Applo  Plant  Ueo  and  ttieir  Control— S^  Ann.  Sept. 
Quebec  Soc.far  tiie  Protection  of  Plants  from  Insects  and  Ftrngous 
Diseases,  191S-1916,  Quebec,  1916,  pp.  24-41,  5  plates.  [Received 
26th  September  1916.] 

Overwintering  eggs  of  Aphis  avenae,  F.  (grain  aphis)  began  to  hatch 
during  1916  in  the  latitude  of  Ithaca,  N.Y.,  on  13th  April,  f.6., 
before  the  apple  buds  were  showing  green.  Stem-mothers  matured 
during  the  last  week  in  April  and  the  first  week  in  May,  when  the 
blossoms  were  showing  pmk,  and  continued  to  reproduce  until 
1st  June,  the  maximum  number  produced  by  one  inoividual  being 
seventy-five.  Individuals  of  the  second  generation  becan  to  reach 
maturity  on  11th  May  and  some  acquired  wings.  AU  individuals 
became  winged  by  the  middle  of  June.  Return  to  the  apple  took  place 
in  September  and  October.  Even  in  cases  in  which  from  70  to  80 
individuals  were  present  on  a  sincle  bud,  the  resultant  distortion  or 
curling  of  the  leaves  was  not  marked.  This  species  is  not  to  be  regarded 
as  a  serious  pest. 

Eggs  of  A.  sorbin  Ealt.,  hatched  between  22nd  April  and  3rd  May, 
when  the  buds  were  green.  Members  of  this  generation  congregated  on 
opening  flower  buds  and  later  on  the  flower  stalks,  on  leaves  surrounding 
the  flowers  and  on  the  flowers  themselves.  The  reproductive  perioa 
of  the  stem-mothers  lasted  about  33  days,  from  130  to  244  young  bdng 
produced.  A  large  proportion  of  the  second  generation  became  winged. 
This  generation  reached  maturity  at  the  end  of  May  and  the  beginmng 
of  June,  and  continued  to  reproduce  throughout  that  month ;  from 
70  to  162  youn^  were  produced  oy  one  individual.  The  third  generation 
reached  maturity  between  10th  and  15th  June  and  gave  rise  to  young 
until  the  middle  of  July  or  later ;  about  130  were  produced  by  one 
individual.  All  the  descendants  of  the  third  generation  became 
winged.    Four  complete  generations  developed  on  the  apple. 

Aphis  pomiy  de  6.,  hatching  from  overwintering  eggs  appeared 
between  2l8t  April  and  2nd  May.  Stem-mothers  reaching  maturity 
between  11th  and  14th  May  continued  to  reproduce  for  at  least  30  days, 
each  individual  giving  rise  to  about  59  young.  The  second  generation 
became  mature  in  from  12  to  14  days  and  was  largely  composed  of 
winged  forms  which  spread  the  infestation  throughout  the  orchard. 
Re]nt)duction  continued  rapidly  throughout  the  summer.  Seinial 
forms  appeared  late  in  September,  and  after  pairing,  each  female  was 
capable  of  depositing  from  two  to  six  fertile  eggs. 
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Several  experiments  were  carried  oat  to  determine  the  V9hxe  of  certain 
sprays  against  stem-mothers  hatching  from  the  over-wintering  egffs. 
A  spray  ccHisisting  of  lime-snlphnr  (1  to  8)  and  Black  Leaf  40  at^e 
rate  of  |  pt.,  1  pt.,  and  1^  pts.  to  100  gals,  of  the  mixture  was  applied 
on  22nd  April  to  one  side  of  the  trees  only.  Examination  on  1st  June 
of  one  variety  showed  an  infestation  ct  6*4  per  cent,  on  the  sprayed 
side  and  28*5  per  cent,  on  the  unsprayed.  A  second  series  of  experi- 
ments was  undertaken  on  2l8t  April,  when  the  following  sprays  were 
applied,  the  tarees  being  thoroughly  treated  from  both  sides : — (1)  lime- 
sulphur  (1  to  8)  and  1|  pts.  Black  Leaf  40  in  100  gals ;  (2)  15  lb.  whale 
oil  soap,  1  lb.  carbolic  acid,  100  gals,  water.  Examination  on  19th  May 
showed  that  the  first  spray  gave  almost  complete  control,  while  the 
second  was  less  effective.  Carbolic  acid  at  the  rate  of  ^  oz.  in  1  gal. 
water  or  lime-sulphur  (1-40)  had  no  effect  on  the  Aphids,  but  caused 
the  death  of  the  shoot,  llie  addition  of  carbolic  acid  to  the  soap 
sohition  does  not  appear  to  increase  its  insecticidal  value. 


Chapais  (J.  C).  The  Chrysopa  or  Golden-Eyed  Fly.— 5M  Ann,  Rept. 
Qwhec  SocfoT  the  Protection  of  Plants  from  Insects  and  Fungous 
Diseases,  1915-1916,  Quebec,  1916,  pp.  50-51,  1  fig.  [Received 
26th  September  1916.] 

About  12  species  of  the  genus  Chrysopa  are  known  in  Quebec.  The 
eggs  are  stalked  and  attached  to  leaves  or  twigs.  The  incubation 
period  is  seven  days.  The  larvae  are  predaceous  on  Aphids,  the  larvae 
of  Chermes  and  of  curculios.  Maturity  is  reached  in  12  days,  a  cocoon 
being  formed  for  pupation.    The  duration  of  the  pupal  stage  is  16  days. 


Du Porte  (E. M).  Insaet  Notes,  1915.— j^  Ann.  Rept.  Quebec  Soc, 
for  the  Protection  of  Plants  from  Insects  and  Fungous  Diseases, 
1915-1916,  Quebec.  1916,  pp.  73-77,  1  plate.  [Received 
26th  September  1916.] 

Cereals  and  clover  were  attacked  by  the  following  insects: — 
Oscindla  {Osdnis)  carbonaria  (frit  fly),  Meromyza  amerioana  (wheat 
stem  maggot),  and  Mayetiola  destructor  (Hessian  fly)  on  small  grains ; 
Bruchophagus  fundms  (clover  seed  Chalcid),  Hypera  (Phytonomus) 
nigrirostris  (lesser  leaf  weevil),  Bryobia  pratensis  (clover  mite),  Acyr- 
thosiphon  (MacrosijAum)  pisi  (pea  aphis),  and  Tychius  picirostris  (clover- 
head  weevil).  The  last-named  was  abundant  on  the  leaves  of  red 
clover  during  May  and  continued  to  feed  until  September.  Hiber- 
nation took  place  in  the  adult  stage  in  lumps  of  manure  and  vegetable 
matter  beneath  the  surface  of  the  soil. 

Grain,  hay,  root-crops  and  garden  plants  were  injured  by  Melanoplus 
ailantis  (lesser  migratory  locust),  M/femur-rubrum  (striped  locust)  and 
Af.  bivittati^  (striped  locust).  Insects  injurious  to  field  and  garden 
crops  included : — Euxoa  tesseliata  (cutworm) ;  ChortopkHa  brasstcae 
(cabbage  root  maggot)  and  C.  fusciceps  (seed  com  maggot)  on  cruci- 
ferous crops;  C.  vidna  (beet-leaf  miner)  on  mangels,  beets  and 
spinach ;  PsUa  rosae  (carrot  rust  fly)  on  carrots ;  Psylliodes  punc- 
tulata  (hop  flea-beetle)  on  beet  and  mangel ;  Depressaria  heracleana 
(parsnip  web-worm)  on  parsnip. 
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Insects  attacking  fruit  were  Eucasma  ooeOana  (bud  moth)  on  apple, 
apple  maggot  [wiagoleUs  pomoneOa],  bnfialo  tree-hopper  [CereM 
bfwdhui],  cunant  and  raspberry  sawflies  and  the  imported  currant 
borer  [Aegeria  tipuUfonnis].  EriooampaideB  Umacina  (plom  slug) 
caused  littie  damage  owing  to  effective  paTasitism  by  the  Chakid, 
Tfichogramma  {Pentorthron)  minutunu 


GooDEBHAM  (C.  B.).  Three  Injurious  Aoridians  of  Hova  Seofla.— ^ 
Ann.  Sqfft.  Quebec  Soc.  far  the  Protection  of  Plants  from  Insects 
and  Fungous  Diseases,  1915-1916,  Quebec,  1916,  pp.  89-91. 
[Received  26th  September  1916.] 

The  three  injurious  grasshoppers  dealt  with  are  MdarMjlus  adantiSy 
Riley,  M.  femur-fubrum,  de  6.,  and  CamnuJa  peUucida,  Scud.  Notes 
on  the  life-histories,  with  a  key  to  the  identification  of  the  species,  are 
given. 

LocHHEAD  (W.).  Inseet  Pests  of  Cereal  Crops  of  Quislhet.—8th  Ann. 
Sept.  Quebec  Soc,  for  the  Protection  of  Plants  from  Insects  and 
Fungous  Diseases,  1915-1916,  Quebec,  1916,  pp.  101-115, 11  fi^. 
[Received  26th  September  1916.] 

The  following  insects  injurious  to  cereal  crops  in  Quebec  are  recorded : 
Moifeticla  destructor  (Hessian  fly),  on  wheat,  rye  and  barley;  Isosoma 
tritun  (wheat  joint  worm) ;  Meromyza  americana  (wheat  bulb-worm) ; 
Contarinia  (Dijdosis)  tritici  (wheat  midge) ;  several  species  of  locusts ; 
Aphids,  induoing  Macrosiphum  granarium  (Nectarophora  cereaUs); 
army-worms ;  the  wireworms,  Meianotus  cribulosuSy  Agriotes  mancus 
and  Drasierius  degans ;  white  grubs,  including  Lachn^ostema  arcuala 
and  L.  rugosa. 

A  key  is  given  to  the  identification  of  the  various  insects  attacking 
the  roots,  the  stems  and  leaves,  and  the  ears  of  cereals. 


Frankun  (H.  J.).     Report  of  Cranberry  Substation  for  1916.— 

Massachusetts  Agric.  Expt.  8ta,,  Amherst,  Bull.  no.  168,  May  1916, 
48  pp.,  19  tables.    [Received  29th  Saptember  1916.] 

Injury  to  cranberries  by  the  Tortricid,  Rhopobota  vaodniana,  Pack, 
(black-head  fireworm),  was  similar  in  extent  to  that  occurring  in 
previous  years.  Efforts  to  control  this  insect  by  retaining  the  winter 
flooding  late  enough  to  kill  the  eggs  appeared  to  De  successful;  in  two 
cases  tiie  water  was  held  until  the  middle  of  June  and  1st  July 
respectively,  with  the  result  that  the  numbers  of  the  insect  showed  a 
marked  decrease  and  the  plants  were  not  apparently  injured.  The 
PyraUd,  Mtnecia  vaccinii,  Riley  (cranberry  fruit  worm),  showed  an 
increased  abundance  as  compared  with  1913  and  1914.  Cocoons 
submerged  for  the  period  between  15th  January  and  31st  March  were 
able  to  survive  to  an  extent  of  40  per  cent. ;  submergence  until  20th 
May  was  fatal  to  100  per  cent.  The  conclusion  is  therefore  reached 
that  infestation  by  Si.  vaodnii  occurring  in  bogs  in  which  winter 
flooding  is  retained  late,  originates  in  the  upland  and  not  in  the  bog 
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itself.  The  degree  of  pararitiBm  during  the  year  was  high.  The 
Braconidy  Phainerotcma  tibialis  parasitisea  from  27  to  72  per  cent,  of 
the  larvae  on  dry  bogs  and  from  0  to  22  per  cent,  on  bogs  with  late 
winter  flooding.  The  Ichneumonid^  PrisUnneridia  agUiSt  varied  from 
6  to  38  per  cent,  on  dry  bogs  and  from  0  to  7|  per  cent,  on  those  with 
late  flooding.  The  Chalcid,  Trichogramma  mvnutumf  varied  from  42  to 
89  per  cent,  and  from  12  to  89  per  cent,  under  the  same  conditions. 
Pupation  on  the  part  of  M,  vaccinii  and  of  P.  tibialis  and  P.  agiUs  was 
found  to  take  place  during  the  first  half  of  June.  P.  agiUs  deposited 
one  or  two  eggs  in  the  host  larva.  P.  tibialis  was  found  to  be  oviparous. 
The  incubation  period  was  not  more  than  four  days.  Pupae  of 
M.  vaccinii  were  also  found  to  contain  Megastigmus  brevicandiSy  Batz., 
and  Syntomaspis  sp. ;  these  may  have  been  primary  or  secondary 
parasites.  Larvae  of  M.  vacdnit  kept  under  observation  fed  on  the 
following  fruits : — Vaccinium  corymbosum,  L.,  Gaylussaciafrondosay  L., 
6.  baccatay  Wang.,  Pyrus  nuduSy  L. ,  Prunus  maritimay  Wang.,  P.  serotina, 
Ehrh.,  and  Viburnum  cassinoideSy  L.  Cirphis  (Hdiophua)  univunctay 
Haw.  (army  worm),  and  the  tent  caterpillars,  Matacasoma  aisstriOy 
Hb.,  and  M.  americanay  F.,  were  rarely  seen.  The  Geometrid, 
Abbotana  clematariay  S.  &  A.,  a  species  commonly  occurring  in 
cranberry  bogs  in  July,  was  kept  under  observation.  Pupae  formed 
between  9th  and  25th  July,  1914  gave  rise  to  adults  between  20th  and 
27th  li^y  1915.  One  female  deposited  432  eggs  about  30th  May. 
Larvae  emerged  on  14th  June  and  when  mature,  pupated  in  sand  at  a 
depth  of  2  inches.  The  following  Greometrids  have  also  been  reared  : — 
CymatojJiora  sulphureay  Pack.,  Epdis  truncataria  vax.  faxoniiy  Minot, 
CingUia  catenariay  Drury,  and  Cleora  pampinariay  Gn.  The  Ichneumon, 
AnMytdes  putuSy  Cress.,  was  reared  from  C.  sulphurea. 

The  Chrysomelid,  Rhabdopterus  pidpes,  01.  (cranbeny  root-worm) 
caused  some  injury  in  one  locality  in  a  bog  which  had  been  flowed 
every  winter  to  a  depth  of  9  inches.  Hibernation  was  found  to  take 
place  in  the  sand  at  depths  varying  from  1(  to  8  inches.  Another 
Chrysomelid,  CryptocepJialus  imcertuSy  01.,  attacked  the  foliage  in  one 
district,  infestation  being  first  noted  on  20th  August  and  continuing 
until  the  middle  of  September.  Leyndosaphes  ulmiy  L.  (oyster-sheU 
scale)  was  met  with  in  varying  numbers,  but  was  never  abundant  on 
flowed  bogs.  Lifestation  by  Lymantria  (Porthetria)  dispaty  L.  (gipsy 
moth)  can  apparently  take  place  in  the  following  ways : — (1)  by 
hatclung  of  eggs  deposited  on  the  bog  during  the  previous  year ;  (2)  by 
transportation  by  the  wind  of  young  larvae ;  (3)  by  larvae  falling  on 
to  the  margins  of  the  bog  from  overhanging  trees ;  (4)  by  the  migration 
of  larvae  in  the  later  stages  across  marginal  ditches.  Lijitry  by 
Perrisia  vaccinii  {Ceddomyia  oxycoccanay  Joh.)  (cranberry  tip  worm), 
showed  a  marked  decrease  in  ^ose  bogs  which  had  been  resanded 
between  September  1914  and  May  1915. 


GossABD  (H.  A.).  ThtCloi^T  h^Tf eir{AncyKsangyUfascianayZM9f). 
--Ohio  Agric.  Expt.  Sto.,  Woostety  Bull.  no.  297,  May  1916, 
pp.  429-443,  3  plates.    [Received  30th  September  1916.] 

Much  of  the  information  in  this  paper  has  already  been  given  in  a 
previous  abstract  [see  this  BevieWy  Ser.  A,  iv,  p.  188].    Severe  damage 
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to  clover  by  Ancylis  angtUifaaoiana  has  occurred  in  Ohio  only  at 
Woofiter.  Bed  and  aLnke  clovers  are  most  seriously  injured,  while 
Trifclium  repens  (white  clover)  suffers  less.  Probably  all  species 
belonging  to  the  genus  Trifdium  may  serve  as  food-plants. 

Mabchal  (P.).  Les  Sdenees  Blologiques  AppliquiM  4  rAgrioulturt  el 
la  lutte  eontre  les  enemii  des  plantes  aux  Etatt-Unls.  [The 
biological  sciences  applied  to  agriculture  and  the  struggle  against 
plant  pests  in  the  United  States.]— ^Inn.  Service  dee  Epij^yties, 
Paris,  iii,  1916,  pp.  31-390,  120  figs.,  1  map.  [Received 
19th  September  1916.] 

This  is  a  report  on  a  three  months'  journey  in  the  United  States 
made  on  the  imtiation  of  Dr.  L.  0.  Howard,  the  expenses  of  which  were 
defrayed  by  Mr.  A.  Carnegie.  The  itinerary  outwards  was  from 
Boston  to  San  Francisco  and  homewards  through  Los  Angeles,  Arizona, 
New  Mexico,  Kansas  and  Texas  to  New  Orleans,  thence  through  the 
eastern  States  to  New  York  and  Boston,  the  various  agricultural 
stations  being  visited  en  route.  After  a  general  survey  of  the  relations 
between  applied  science  and  agriculture  in  the  United  States  and  an 
account  oi  the  U.S.  Department  of  Agriculture,  and  its  publications, 
the  Bureau  of  Entomology  and  its  staff  and  work  are  described,  with 
details  as  to  the  methods  used  in  special  investigations,  abundantly 
illustrated  bv  photographs.  A  description  of  the  research  work  in 
progress  at  the  time  of  the  visit  is  given,  with  a  survey  in  considerable 
detail  of  the  more  important  investigations  and  the  results  obtained. 
The  Bureaus  of  Plant  and  Animal  Industry  are  fully  dealt  with. 
The  general  organisation  of  the  State  Agricultural  Experiment  Stations 
is  given,  with  a  statement  of  the  special  work  which  has  been 
done  by  some  of  them.  The  work  of  the  State  Commission  of  Horti- 
culture and  the  Quarantine  Division  of  California  and  that  of  the 
Massachusetts  Forest  Service  is  noticed,  and  the  organisation  of  the 
control  of  the  gipsy  and  brown-tail  moths  appears  to  have  greatly 
impressed  the  author.  A  chapter  is  devoted  to  the  or^nisation  of 
the  Universities  of  the  United  States,  more  particularly  m  relation  to 
the  scientific  work  undertaken  bearing  upon  entomology.  The 
Agricultural  Colleges  and  Associations  and  Societies  interested  in 
kindred  matters  are  briefly  noticed.  Some  70  pages  are  devoted  to  an 
account  of  the  general  methods  employed  for  the  study  and  control  of 
insect  pests  of  man,  animals  and  agriculture,  illustrated  by  some 
important  examples ;  the  preparation  and  mode  of  use  for  various 
purposes  of  Bordeaux  mixture  and  lime-sulphur  and  other  insecticides, 
poisoned  baits  and  methods  of  soil  disinfection  are  described  and  the 
methods  of  fumigation  with  hydrocyanic  acid  and  the  apparatus  used, 
receive  special  mention.  The  report  concludes  with  a  short  account 
of  the  Plant  Quarantine  Act  and  its  administration  by  the  Federal 
Horticultural  Board  and  of  the  good  eifect  of  the  "  Insecticide  Act  *' 
and  the  State  Legislation  which  has  resulted  from  it.  In  a  final 
chapter  the  author  expresses  his  admiration  of  the  organisation  of 
the  U.S.  Department  of  Agriculture  and,  whilst  recognising  that  the 
great  size  of  the  country  demands  special  measures,  he  considers  that 
there  is  much  in  it  which  might  be  imitated  in  the  smaller  areas  of 
Europe. 


489 

March AL  (P.)  &  Prilueux  (E.).  Rapport  phytopathologique  pour 
rannte  1914f.  [Report  on  phytopathology  for  the  year  1914.] — 
Ann.  Service  des  Epiphyties,  Paris,  iii,  1916,  pp.  1-30.  [Received 
19th  September  1916.] 

The  Director  reports  that,  in  spite  of  the  War,  the  services  of  the 
station  were  carried  on  throughout  the  year  1914.  It  was  found 
desirable  to  address  a  circular  to  export  nurserjrmen  drawing  attention 
to  the  fact  that  three  times  during  the  winter  of  1913-14  the  nests  of 
Euproctis  (Liparis)  chrysorrhoea  (brown-tail  moth)  had  been  found  in 
the  U.S.A.  on  trees  imported  from  France,  and  urging  the  ^eatest  care 
in  preventing  recurrence. .  Rewards  to  workmen  engaged  in  packing 
trees  for  export  has  been  found  the  best  method  of  providing  against 
nests  being  sent  with  the  trees.  The  inspection  on  the  Italian  frontier 
at  Ventimigtia  has  been  working  since  15th  November  1913  and 
jasmine  seriously  infested  with  Atdacaspis  perUagana  was  intercepted. 
Cephus  pygmaeus  is  reported  to  have  done  much  damage  near  Orleans 
at  the  end  of  July  and  the  stubbles  were  found  to  contain  numbers  of 
larvae  near  the  roots.  Mayeticla  avenae  did  damage  near  Vienne,  one 
of  the  first  places  in  which  it  was  reported.  CMorops  was  abundant 
in  the  valley  of  the  Loire.  Cclaspidema  atrum,  though  less  abundant 
than  usual,  did  a  good  deal  of  damage ;  in  the  Haute-Graronne  it  was 
exceptionally  late,  not  becoming  serious  till  the  end  of  June ;  cyana- 
mide  apphed  in  June  gave  good  results  against  it.  The  larvae  of 
Tipula  spp.  caused  serious  injury  to  pastures  and  forage  crops  in  some 
of  the  northern  Departments.  In  the  Aisne  the  beet  crops  suffered 
seriously  from  the  attack  of  Atomaria  linearis  and  round  Orleans  from 
wireworms.  Artichokes  near  Perpignan  were  seriously  attacked  bv 
Agromyza  abiens  and  the  crop  greatly  reduced  in  consequence.  This 
pest  has  also  been  found  on  cardoons  near  MontpeUier.  The  same 
artichoke-growing  areas  suffered  much  from  Depressaria  subpropin- 
queUa  var.  rodochreUa,  H.S.,  pupation  of  which  occurred  in  tne  first 
half  of  April.  The  market-gardens  in  the  South  suffered  as  usual  from 
GryUotalpa  gryUotalpa  (vulgaris),  but  the  injection  of  carbon  bisulphide 
into  the  soil  at  the  rate  of  about  300  lb.  per  acre  gave  excellent  results. 
In  the  Department  of  Loiret  long  wood  battens  are  laid  along  the 
borders  of  the  vegetable  plots  between  holes  in  the  ground  filled  with 
water ;  the  insects  collect  under  the  wood  in  the  night  time,  fall  into 
the  water  and  are  drowned.  The  buds  of  beans  and  of  a  number  of 
market-garden  and  ornamental  plants  near  Perpignan  were  seriously 
injured  by  the  Tortricid,  Cnej^fuma  toahlhomiana,  L. ;  this  insect  has 
been  reported  on  flax  in  Holland,  on  hops  in  Bavaria,  and  on  strawberries 
in  Sweden,  but  this  is  the  first  occasion  on  which  it  has  been  recorded  as 
a  pest  in  France.  The  celery  fly,  Acidia  heradeiy  did  much  damage  in  the 
Gers,  and  Kakothrips  {FranMinieUa)  rcbuslus  injured  peas,  though  as  it 
appeared  late,  the  first  sowings  gave  a  normal  crop.  Anthmomus 
pomorum  and  A.  pyri  did  much  damage  in  the  apple  and  pear-growing 
districts,  as  also  did  Hyponomeuta  padeUus  and  H.  mdlineUiis.  Great 
quantities  of  the  caterpillars  were  found,  chiefly  on  black-  and  white- 
Uiom.  As  the  adults  which  emerge  at  the  end  of  June  may  oviposit 
on  trees  cultivated  for  export  in  adjoining  nurseries,  special  measures 
have  been  ordered  to  clear  the  hedges  of  caterpillars,  though  thesis  are 
not  carried  out  as  they  should  be.  Euproctis  chrysorrhoea  and 
Lymantria  dispar  were  generally  scarce  and  no  invasion  worth  recording 
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was  reported.  In  some  departments  the  larvae  of  Cheimatobia  bmmcUa 
and  of  Olethreutes  {PerUhina)  vartegana  and  0.  (P.)  pruniafia  defoliated 
fruit  trees,  cherries  suffering  very  seriously. 

Apples  were  attacked  by  Vheimatobia  brumata  and  by  CydiapomoneUa 
{Oarpocapsa  pomonana),  while  Contarinia  (DipiUms)  pyrivora  did  serious 
damage  to  pears  in  certain  western  Departments.  In  nearly  all  the 
apple-growing  areas  Eriosoma  lanigerum  was  specially  abuncUtnt.  In 
the  Cdte  d'Or,  raspberries  were  severely  attacked  by  Anthoncmus  rubiy 
which  destroyed  the  young  shoots  in  large  numbers. 

Among  vineyard  pests,  PcHychroais  botrana  has  been  discovered  for 
the  first  time  in  Champagne.  In  Burgundy  and  the  Beaujolais  both 
P,  botrana  and  Clysia  ambigueUa  were  less  abundant  tiian  in  1913 ; 
the  first  generation  of  larvae  however  did  serious  damage.  In  the 
valley  of  the  Loire,  the  great  quantity  of  pupae  found  under  the  bark 
in  winter  caused  anxiety,  as  did  also  the  great  number  of  moths  in 
spring,  but  the  vintage,  despite  damage  by  the  first  generation  of  larvae, 
chiefly  in  the  white  wine  producing  areas,  was  not  unsatisfactory. 
The  methods  employed  for  control  are  briefly  referred  to.  In  the 
Aude  Sparganothis  (Oenophthira)  piUeriana  was  widely  spread  and  the 
hot  water  treatment  has  proved  successful  in  the  Pyr^n^-Orientales. 
This  pest  is  increasing  in  the  south-west  in  localities  where  a  few  years 
ago  it  hardly  existed.  In  Champagne  and  Beaujolais,  hot  water 
treatment  of  the  vine  stakes  has  sensibly  diminished  the  numbers  of 
this  Pyralid.  Some  growers  in  the  Bh6ne  are  inclined  to  replace  the  hot 
water  treatment  in  winter  by  arsenicals  in  spring,  as  being  very  much 
eheHper.  The  larvae  of  Ardia  (CheUmia)  caja  were  specially  numerous 
in  spring  in  the  Gard  and  hand  collection  had  to  be  resorted  to.  The 
belief  of  many  vineyard  owners  that  HaUica  ampdophaga  would  dis- 
appear or  be  greatly  diminished  after  a  hard  winter  was  found  to  be 
erroneous  in  the  Departments  of  the  Rhdne,  Loire  and  Saone-et- Loire, 
where  this  flea-beetle  appeared  in  thousands  in  spring.  In  those 
areas  where  cupro-arsenical  sprays  are  in  general  use  the  damage  by 
H.  ampdophaga  is  notably  diminished.  The  larvae  of  Vesperus 
Qcatarii  were  fully  controlled  in  the  Var  by  sulphuration  of  the  soil. 
A  few  centres  of  Malacosoma  limtanica  were  discovered  in  the  Gironde. 
Phylloxera  has  made  progress  in  Champagne  and  infected  areas  were 
discovered  all  over  the  vineyards  of  the  Mame.  In  the  He  d'Oleron  a 
company,  formed  for  the  purpose,  collected  2  cwt.  of  Otiorrhynchiis 
^tlcatus  between  15th  May  and  1st  July  1914. 

Nurseries  of  forest  trees  and  young  plantations  have  suffered  so 
sefv^^ly  from  the  attack  of  Rhyaicionia  (Evetria)  budiana  that  export 
to  the  U.8.A.  has  been  interfered  with  in  consequence  of  the  protective 
measures  establidied  there.  limes  in  many  districts  were  severely 
injured  by  Tetranychus  idarius.  The  fruit  fly,  Ceralilis  capiMa,  was 
found  in  the  H^rault  and  also  in  the  P}rr£n6es-0rientales ;  this  fly  has 
pmbably  been  present  for  a  long  time  in  the  south  and  has  only  just 
begun  to  be  noticed  as  a  pest,  (ireful  search  for  Aulaoaspia  perUagona 
failed  to  reveal  it,  even  near  Grasse,  where  large  plantations  occur  of 
jasmine  on  Italian  stocks  and  it  might  have  been  expected.  Car- 
nations grown  for  market  in  the  Alpes-Maritimes  have  suffered  seriously 
from  the  attack  of  Tortrix  pronubana,  A  serious  invasion  of  CtdUp' 
tamus  (Caloptefi/us)  it€Uicu8  is  recorded  in  South  Corsica.  Outbreaks 
of  grasshoppers  in  the  €brd  and  Bouches-du-Rh6ne  were  easily 
controlled  by  sprays  of  heavy  oil  or  by  fire. 
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Ealand  (C.  a.).  InsMt  Enemies.— ZoTMian,  Grant  Richards,  Ltd.  1916, 
xiii  +  223  pp.,  53  figs.,  8vo.    [Price  6«.  net.] 

This  book  is  devoted  to  British  injurious  insects  and  surveys  the 
more  important  pests  of  forestry,  agriculture  and  horticulture,  as 
well  as  those  of  domestic  animals  and  of  stored  products,  with  a  chapter 
on  insects  which  are  specially  injurious  to  man  himselL  The  intro- 
duction, which  contains  a  large  amount  of  useful  information,  including 
an  outline  of  the  orders  of  insects,  ^ould  do  something  to  diminish 
the  general  apathy  with  which  the  subject  of  economic  entomology 
is  regarded  by  the  public  About  20  pages  are  given  to  each  group 
of  pests,  a  few  well  chosen  examples  being  selected  in  each  case  for 
illustration.  An  appendix  deals  briefly  with  the  methods  of  using 
various  insecticides,  and  a  biblio^aphy,  arranged  according  to  the 
natural  orders  of  insects,  gives  a  hst  of  more  or  less  readily  accessible 
works  to  be  consulted  by  those  desiring  further  information.  The 
index  shows  that  some  200  pests  are  mentioned  in  the  book,  a  large 
proportion  of  which  are  dealt  with  in  the  text  at  sufficient  l^igtii  to 
give  the  reader  substantial  information  as  to  their  habits  and  life- 
history,  the  nature  of  the  damage  caused  by  them  and  brief  practical 
indications  as  to  how  they  may  be  best  dealt  with.  This  book  will  be 
found  exceedingly  readable  even  by  the  uninitiated,  and  the  fact  of  its 
publication  may,  it  is  hoped,  be  taken  as  some  evidence  of  growing 
public  interest  in  a  subject  which  so  intimately  concerns  the  welfare 
of  mankind. 

;Stor£y  (6.).  Simon's  Hot-Air  Maehine  for  tlie  Treatment  of  Coiton 
Seed  against  Pink  Boll  VfonxL—MinisL  Agric.,  Cairo,  Tech.  & 
Scient.  Service,  Bull.  no.  11  (Entom.  Sect.),  25th  June  1916, 
10  pp.    [Received  2nd  October  1916.] 

A  machine  designed  for  drying  malt  was  tested  for  its  suitabiUty  in 
treating  cotton  seed  against  the  pink  boUworm  (Gdechia  gossypidla) 
[see  also  this  Review,  Ser.  A,  iv,  p.  472].  The  machine  is  described 
and  details  of  the  experiments  are  given  in  three  tables.  The  optimum 
temperature  for  this  machine  seems  to  lie  between  131^  and  133"^  F., 
but  at  all  the  temperatures  tested,  a  small  percentage  of  larvae  appear 
to  succeed  in  surviving  the  treatment,  and  a  small  percentage  of  seed 
is  damaged.  As  it  is  scarcely  practicable,  at  present,  to  destroy  by 
any  method  more  than  98%  of  the  larvae  left  in  the  bolls  in  the  fields, 
if  this  percentage  can  be  eliminated  by  this  machine,  it  should  be 
sufficient  for  practical  purposes,  except  when  the  seed  is  to  be  exported 
to  a  cotton-growing  country  where  G.  gossypidla  does  not  yet  occur. 
With  regard  to  the  seed,  a  loss  in  germination  of  5%  is  of  little  im- 
portance in  view  of  the  method  of  sowing  adopted  by  the  native 
cultivator  in  E^ypt,  and  in  commercial  seed  is  of  no  importance 
whatever.  The  machine  in  its  present  sjtate  gives  the  above  results 
and  therefore  seems  to  fulfil  all  practical  requirements,  though  some 
minor  improvements  may  be  made  in  it.  Its  initial  cost  in  E^ypt, 
exclusive  of  the  engine  and  other  accessories,  is  between  £205  and  £256. 
No  extra  labour  is  involved,  the  seed  being  sacked  as  it  comes  from 
the  machine  instead  of  from  the  gins.  It  is  compact,  easy  to  manage, 
continuous  in  action  and  entirely  devoid  of  danger.  Its  output  is 
'70  bushels  an  hour. 
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Cecconi  (6.).  Manuale  di  Bntomologia  Forestale.  [Manual  of  Forest 
Entomology.]— J/orewce,  1916,  Fasc.  4,  64  pp.,  72  figs. 

The  fourth  part  of  this  book  [see  this  Remew,  Ser.  A,  iv,  p.  117] 
covering  pp.  193  to  256,  completes  the  Rhynchota  and  bc^gins  to  deal 
^th  the  Coleopterous  pests. 

Feytaud  (J.).  Les  Coehenilles  de  la  Vlgne.  [The  Goccids  of  the  Vine.] 
BuU.  Soc.  Etude  Vulg,  Zooh  Agric,,  Bordeaux,  xv,  nos.  1-8, 
January-August  1916;  pp.  1-11,  21-27,  43-46,  52-54,  65-74, 
88-90,  9  figs.    [Received  14th  October  1916.] 

Many  scale-insects  hve  on  the  vine,  either  normally  or  through 
some  accidental  cause.  In  his  work  on  the  Coccidas  of  Europe  and 
North  Africa,  lindinger  records  —  Lepidosaphes  idmi,  L.,  Atdacaspis 
(Diaspis)  j)enlag(ma,  Targ.,  ParlaUma  deae^  Colv.,  Aspidiotus  rapax, 
Comst.,  A.  labiatarum,  March.,  Chrysomphalus  aurwntii^  Mask., 
Targioma  vitis^  Sign.,  Guerinia  (GuerinieUa)  8erratulae,  F.,  Icerya 
pwrchasi^  Mask.,  Phenacoocus  aceiris.  Sign.,  Pseudocoocus  citri,  Risso, 
P.  adonidumy  L.,  Rhizoecus  {Ripersia)  falcifer,  Eiinck.,  Ceroplastes 
rusdy  L.,  Saissetia  (Lecanium)  cleae,  Bern.,  Evlecanium  (L.)  comi, 
Bouch£,  E.  (L.)  persicae,  F.,  Physokermes  caryliy  L.,  Pfdvinaria 
betuiae,  L.,  Pseudococcus  (Dactylopiu9^  vitis,  Nied.,  and  Pulvinaria 
vitis,  L.  In  France  the  vine  is  chiefly  infested  by  four  species  viz : — 
Pulvinaria  vitis^  Eulecanium  persicae,  Targionia  vitis  and  Pseudo- 
coccus  vitis.  The  enemies  of  these  Coccids  include  birds  and  insects. 
Earwigs  destroy  the  ^gs  and  larvae  of  E,  persicae  and  probably  also 
those  of  Pulvinaria  vitis.  CocdneUa  septempunctata,  L.,  ChUocorus 
renipustulatus,  Scr.,  C.  hipustulatus,  L.,  and  Exochomus  quadripustulatuSy 
L.,  are  the  Coccinellids  of  most  interest  to  French  growers.  The 
Noctuid,  Eublemma  {Coccidiphaga)  scitula,  Ramb.,  does  good  work 
against  Ceroplastes  rusci  and  ^,  cleae.  The  larvae  of  Chrysopa  vulgaris^ 
Wesm.,  feed  on  young  individuals  of  E.  persicae  in  summer  and 
autumn.  The  Crabronid,  SpHomena  troglodytes,  land.,  is  an  important 
enemy  of  Pulvinaria  vitis,  L.,  the  larvae  of  which  are  stored  in  its  nest. 

Chalcidoid  enemies  include : — Encyrtids  —  Ericydnus  ventralisy 
Dalm.,  Blastothrix  schoenherri,  Dalm.,  B.  sericea,  Dalm.,  Aj/iycus 
punctipes,  Dalm.,  Encyrtus  duplicatus,  Nees,  Euccmys  swederi,  Dalm., 
ChiUmeurus  degans,  Dalm.,  Cerapterocerus  mirabUiSy  Westw.,  and 
SciUeUista  cyanea,  Motsh. ;  Pteromalids — Eunotus  cretcu^eus.  Walk., 
and  Pachyneuron  coccorum,  L. ;  Eulophids — Eulophus  scutdlariSy 
Nees,  and  Aphdinus  scutdlarisy  Dalm.  The  larvae  of  Leucopis  an- 
nulipes,  Zett.,  feed  on  the  eggs  of  Pulvinaria  vitis.  A  bibliography 
of  27  works  completes  this  useful  compilation. 

Feytaud  (J.).  Reoherches  siir  les  piiges-apikftts :  II.  L'iii6galit6  des 
prises. — Les  captures  ezceptionelles.  [Investigations  on  bait- 
traps  ;  II.  The  irregularity  of  the  catches.- — Exceptional  catches.] 
— BuU.  Soc,  Etude  Vulg.  Zool.  Agric.,  Bordeaux,  xv,  no.  8,  August 
1916,  pp.  81-85. 

The  first  part  of  this  paper  has  already  been  abstracted  [see  this 
Review,  Ser.  A,  iv,  p.  309].    The  irregularity  in  bait-trap  catches  is 
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due,  not  only  to  the  number  of  moths  present,  but  ehiefly  to  atmo- 
spheric conditions.  Cool,  windy  weather  is  unfavourable,  as  it  keeps 
the  moths  from  flying  any  distance,  reduces  the  evaporation  of  the 
trap-liquid  and  interferes  with  the  r^ular  stream  of  odours  from  it. 
Traps  placed  along  paths  at  the  end  of  a  row  of  stocks,  or  in  sheltered 
spots,  give  better  results  than  others.  In  certain  instances  an  exceed- 
ingly  large  catch  is  made  by  one  trap  and  the  disproportion  between 
it  and  the  catches  of  adjacent  traps  is  too  great  to  be  due  to  chance, 
nor  can  it  be  attributed  to  any  specific  difference  in  the  successful 
trap.  Such  exceptional  catches  are  believed  to  be  due  to  a  biological 
phenomenon  connected  with  sex  attraction.  It  is  well  known  that 
the  females  of  many  insects,  particularly  Lepidoptera,  attract  the 
males  from  afar,  and  when  an  examination  of  traps  with  exceptional 
catches  was  made,  it  was  found  that  the  most  typical  cases  occurred 
towards  the  end  of  the  flight  period,  when  unmated  females  were  rare, 
and  that  exceptional  catches  always  included  one  of  these  females 
together  with  a  very  high  proportion  of  males.  In  one  case,  54 
males,  2  females  which  had  deposited  nearly  all  their  eggs  and  1 
unmated  female,  were  found  in  one  trap. 


Les  Conespondants  da  Service  des  Bpiphytfes.  [The  correspondents  of 
the  IVench  Plant  Protection  Service.]— BuK.  8oc.  Etude  Vvlg. 
Zool.  Agric,  Bordeaux^  xv,  no.  8,  August  1916,  pp.  90-92. 

Acting  on  a  report  made  by  M.  Roux,  Director  of  Sanitary  and 
Scientific  Services,  the  French  Minister  of  Agriculture  has  published 
an  order  instituting  correspondents  of  the  French  Plant  ftotection 
service.  These  correspondents,  who  will  not  be  paid,  are  to  be  chosen 
from  amongst  agriculturists  and  other  persons  interested  in  agricul- 
tural matters.  They  will  report  to  the  district  plant  inspection 
officer  and  in  cases  where  he  receives  from  them  specimens  of  pests 
of  importance,  he  will  forward  these  to  the  proper  research  station. 
By  this  means  a  pest  will  be  reported  as  soon  as  noticed,  so  that 
measures  may  be  taken  against  it  without  delay. 


SuAzov  (A.).    K-b  SionoriN  HtNOTopux-b  epeAHUX-b  HaotNOMurb 

TypKecraiia.  [On  the  biology  of  some  insect  pests  of  Turkestan 
—  «  TypNecraHONOe  CenbONOe  X08llii0TB0.»  [Agriculture  of  Turk' 
estanl  Tashkent,  xi,  no.  4,  April  &  May  1916,  pp.  296-392 
(first  part).    [Received  26th  September  1916.] 

Melasomu  populi,  L.,  is  not  usually  a  dangerous  pest,  but  in  cases  of 
large  outbreaks,  it  seriously  defoliates  poplar  trees.  Such  an  out- 
break occurred  in  1915,  when  both  the  beetles  and  their  larvae  did  great 
damage  to  poplars.  The  hibernating  beetles  usually  appear  towards 
the  end  of  March,  the  eggs  being  laid  in  large  heaps,  and  the  whole 
development  from  egg  to  imago  lasting  one  month.  Spraying  with 
Paris  green  is  suggested  against  this  beetle,  if  the  expense  is  justified. 

The  hibernating  larvae  of  Pclydrosvs  dohm%  Fst.,  are  found  in  the 
middle  of  March  in  the  soil  'underneath  apple,  pear  and  cherry  trees, 
at  a  depth  of  7-14  inches ;  they  are  distinguished  from  those  of  Rhyn- 
chites  auratuSy  found  also  under  cherry  trees,  by  their  narrow  homes 
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and  Iftrge  heads ;  the  larvae  pupate  in  spring,  the  first  pupae  having 
been  found  on  26th  March,  and  the  first  adult  weevils  on  15th  April, 
the  time  of  the  development  of  the  pupa  is  two  weeks.  The  eggs  aore 
usually  laid  in  the  calices  of  apples,  though  in  some  cases  in  the  labora- 
tory, they  were  found  on  leaves  of  apple  and  pear,  on  which  the  adults 
feed.  The  damage  done  by  this  weevil  is  not  very  serious,  unless  it 
is  pi^ent  in  laige  numbers.  The  use  of  tanglefoot  belts  is  advised 
against  it.  The  adults  of  P.  obKquatua,  Faust,  appear  simul- 
taneously with  those  of  P.  dohrni.  In  the  laboratory  they  feed  on 
leaves  of  apple  and  pear,  on  the  lower  side  of  which  they  oviposit. 


AvERiN  (V.  G.).    CocTOAHia  eenbCKO-xosniiOTBeHHMX'b  icynbTyp-b  rb 
OTtieumiiN  BpeANreneft  no  Aaimuirb  dHTOHonomHacicaro  Eiopo 

N  no  OOOSuteMimrb  lloppeonOHfleHTOB'b.  [A  statement  as  to  the 
pests  of  cultivated  plants  based  on  the  records  of  the  Entomo- 
logical Bureau  and  reports  of  correspondents.]  —  «  ElOIIIIOTSttli' 0 

opeAMTennxii  CeAbOKBro  XoanileTBa  m  Mtpaxii  SopbSw  o-b  hiuni.» 

[Bulletin  on  the  Pests  of  Agriculture  cmd  Methods  of  Control], 
Published  by  the  Entomological  and  Phytopathological  Bureau 
of  the  Zemstvo  of  the  govt,  of  Charkov,  Charkov,  no.  7,  July- 
December  1915,  pp.  35-38.    [Received  9th  October  1916.] 

This  is  a  continuation  of  a  series  of  periodical  reports  [see  this 
Review,  Ser.  A,  iii,  p.  539  and  iv.,  p.  137].  During  the  period  from 
June  to  October  the  following  pests  were  reported  :■ — ^In  orchards : 
Rhynehites  pauxillus.  Germ. ;  Hyponomeuta  malineUus,  Z.,  in  enormous 
numbers;  Aporia  crataegiy  L.,  the  second  generation  being  present 
in  large  munbers ;  Cydia  pomonella,  L.,  Eriophyes  (Phyloptus)  pyri, 
L.,  Eriocampoides  limadna,  L.,  Aphis  pomi,  de  G.,  Myzus  cerasi,  F.> 
Hyedopterus  pruni,  F.,  Chaitophorus  ribis,  L.,  very  numerous  on  red 
currants,  and  PsyUa  mali.  In  market-gardens  :  GryUotalpa  gryUotalpay 
L.,  Aphis  rumicis,  L.,  (papaveris  F) ;  Aphis  gossypiiy  on  melons^ 
cucumbers  and  squashes ;  Aphis  hrassioaey  L. ;  Barathra  (Mafnestra) 
hra^ssicae,  L.,  particularly  injurious  to  cabbages  and  beet. 

In  fields :  Anisoplia  austriaca,  Herbst ;  Ophonus  calceatus,  Duft. ; 
Cephus  pygmaeus,  L.;  Mayetiola  (Cecidomyia)  destr^ictor,  Say ;  Macro- 
siphum  granarium,  Kirby  {cerecdis,  Kalt) ;  DeUocephaltis  striatus. 

In  stores  and  warehouses:  Calandra  grancma,  L.,  and  Tenebrio 
ntoUtor,  L.  In  forests :  Earias  chlorana,  the  caterpillars  of  which 
attacked  willow  plantations  in  one  locality. 


AvERiN  (V.  G.).    MaccoBoe  nonneHie  o3Hiioii  cobkn  ocenbio  1915  r. 

Bl  XapbKOBCKOil  ryfiepHin.  [An  outbreak  of  Euxoa  segetum,  Schif!., 
in  the  autumn  of  1915  in  the  govt,  of  Charkov] — €  ElOlllieT6^ 

0  BpeAHTOiiflx-b  Cenbcicaro  XoanRcTBa  h  Mtpaxii  SopbSu  c> 

Hllllll.)»  [Bidletin  on  Pests  of  Agriculture  and  their  Control]. 
Published  by  the  Entomological  and  Phytopathological  Bureau 
of  the  Zemstvo  of  the  govt,  of  Charkov,  Charkov,  no.  7,  July- 
December  1915,  pp.  38-49.    [Received  9th  October  1916.] 

A  large  outbreak  of  the  caterpillars  of  EuaxM  (Agrotis)  segetuMj 
,^hifi,  occurred  in  the  government  of  Charkov,  in  the  autumn  of  1915. 
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Gseat  damage  was  done  in  many  localities,  the  whole  of  the  crop  of 
rye  and  to  a  less  degree  of  winter-sown  wheat  being  destroyed  in  many 
cases. 

In  some  fidds,  when  the  crop  had  been  d^tioyed,  the  caterpillars 
afterwards  attacked  certain  weeds,  especially  thisties.  Late-sown  r\e 
and  winter  wheat  suffered  less. 

Balabanov  (M.).  Ki  Bonpooy  o  6opb6t  cb  nfbioiiHbiii'b  i(BtTOtApii'b. 

[On   the   question  of  the  control   of   Anthonamtis  pamarum.] 
•  —  «  riilOAOBOAGTBO.^      [Fruit-Grawingl^  Petrograd,  xxvii,  no.  8-9, 
August-September  1916,  pp.  366-370. 

Anthonomtis  pomorum  is  not  only  one  of  the  most  dangerous  pests 
of  orchards,  but  also  most  difficult  to  control.  The  ma]0rity  of  the 
remedies  usually  recommended  against  the  adults  and  the  larvae  are 
of  limited  practical  value.  Belts  of  adhesive  paper  placed  on  the 
trees  in  April,  although  instrumental  in  intercepting  a  considerable 
number  of  the  weevils,  mostly  the  females  before  oviposition»  are  far 
from  being  a  complete  remedv,  as  enormous  nmnbers  fly  from  tree  to 
tree.  In  years  when  the  soil  in  August  and  September  is  wet,  good 
results  have  been  obtained  by  using  belts  made  of  choptped  reeds  and 
straw,  as  apparently  in  wet  years  the  weevils  do  not  hibernate  in  the 
soil  if  they  can  find  shelter  in  drier  spots.  Smearing  the  trunks  and 
branches  with  milk  of  lime  is  regarded  as  a  reliable  preventive,  if  pro- 
perly prepared  and  applied,  but  this  is  only  a  partial  protection,  as  the 
weeVi&  also  hibernate  on  W  trees,  gpi^  i^  April  with  lime 
or  with  crude  carbolic  acid  (|-2  lb.  of  the  acid  m  3  gals,  of  water), 
is  only  a  temporary  deterrent,  and  it  is  only  when  this  is  carried  out 
during  the  short  period  of  oviposition  and  repeated  after  a  day  or 
two,  that  oviposition  may  be  delayed  and  the  buds  allowed  to  unfold 
before  being  attacked  by  the  larvae. 

S.  V.  0  sailtHt  NBaetin  TaSaNOn'b.  [On  the  replacement  of  quassia 
by  tobacco.] — «  nnOflOBOACTBO.^  [Fruit-Bowing]^  Pelrogrady 
xxvii,  no.  8-9,  August-September  1916,  pp.  378-379. 

As  a  substitute  for  quassia  decoction  and  soap,  tobacco  and  soap 
may  be  used,  1  lb.  tobacco  leaves  being  boiled  in  3  gallons  of 
water  to  which  J  lb.  of  soap  is  subsequently  added.  After  describing 
the  process  of  preparing  tobacco  extract  [see  this  Review^  Ser.  A,  iv. 
p.  380],  it  is  stated  that  it  may  be  preserved  by  adding  1  ^m  of 
salicylic  acid  to  each  pint.  For  use,  5-10  lb.  of  the  extract  is  dissolved 
in  30  gallons  of  water,  5  lb.  of  soap  being  added. 

GoLiTKYN  (S.).    PuynhiBTh  npoiuiioroRHeil  6opb6u  cb  neAiiHNueii 

ONypNBaHien'b  caAa.  [The  result  of  last  year's  attempt  to  control 
PsyUa  by  means  of  fumigation.] — «  IlilOAOBOAOTBO.^  [Fruit- 
Gromfig]^  Petrograd,  xxvii,  no.  8-9,  August-September  1916, 
p.  380. 

Further  details  are  given  on  the  experimental  fumigation  of  orchards 
against  PsyUa  mnli,  [see  this  Reinew,  Ser.  A,  iv.  p.  168].  In  one  of  the 
orchards  fumigated  the  previous  year,  the  pest  was  present  in  very 
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small  numbeiB;  in  a  second,  large  numbers  occurred  on  neighbouring 
elms ;  and  in  a  third,  the  total  destruction  of  the  insect  was  prevented 
by  the  presence  of  long  grass  in  which  the  stupified  insects  recovered 
and  survived.  It  is  therefore  recommended  that : — ^An  orchard  be 
fundgated  in  addition  along  its  edges,  especially  if  it  is  surrounded  by 
trees ;  each  fumigating  heap  should  contain  not  less  than  5  lb.  of 
tobacco  dust  and  10  lb.  of  straw,  the  lines  of  heaps  being  not  more 
than  about  23  yards  apart;  they  must  be  carefully  watched  and 
stirred  until  completely  consumed ;  the  grass  in  the  orchard  should 
be  cut  as  early  as  possible. 

Ol  (I.  a.).  riOBpeMgieHie  ilNCTbee'b  POSI  HactKOMUMN.  [Insects 
injuring  leaves  of  roses.]— «  llporpecCNBHOe  CaAOBOflCTBO  N 
OropOAHNHeCTBO. »  [Progressive  Fruit-Gromng  and  Market- 
Oardening]j  Petrograd,jaii,  no.  36,  I7th  September  1916,  p.  844. 

Eriocampoides  aethiapSy  F.,  attacks  the  leaves  of  roses  from  the  end 
of  May  till  the  first  half  of  July.  The  larvae  remain  in  a  cocoon  in 
the  soil  during  the  latter  part  of  the  summer,  the  autumn  and  winter, 
pupating  early  in  spring  and  producing  the  imago  in  May.  The 
remedies  are :  spraying  with  arsenate  of  lead  or  calcium  arsenite  in 
May,  and  the  cultivation  of  the  soil  beneath  the  bushes  in  autumn  or 
early  in  spring. 

Pebessyfkin  (P.).  BpeflNTenN  opaHwepeHHux-b  n  TennNHHUx-b 
KyiibTypi  B-b  ctaepNUx-b  n  cpeflNNX-b  rySepHinx-b  Poccin  Ha 

nepCNKaxi  N  afipNKOCaX'b.    [Pests  of  green-house  and  hot-house 
cultivation  in  North  and  Central  Bussia — peaches  and  apricots.] 

— « riporpeccNBHoe       CaAOBOflCTBo      n      OropoAHNHecTBo.» 

[Progressive  Fruit-Growing  and  Market-Gardening],  Petrograd,  xiii, 
no.  38, 1st  October  1916,  pp.  883-885. 

A  short  account  of  the  Ufe-history  of  scale-insects  is  given,  with 
some  remedies  against  them.  In  orchards  the  best  results  are  ob- 
tained by  spraying  with  a  mixture  of  lime,  crude  carbolic  acid  and 
iron  sulphate ;  in  nurseries  the  same  spray  may  be  used,  but  somewhat 
weaker,  viz : — 1  lb.  of  iron  sulphate,  4  lb.  of  freshly  slaked  lime,  a 
quarter  of  a  pint  of  carbolic  acid  and  the  same  quantity  of  molasses 
in  3  gallozis  of  water.  The  spray  must  be  repeated  early  in  spring 
before  the  tmfolding  of  the  buds.  Hot-houses  may  be  disinfected 
with  a  solution  containing  3-5  lb.  of  iron  sulphate  and  a  quarter  of  a 
pint  of  carbolic  acid  in  3  gallons  of  water. 

Ol  (I.  A.).    Mtpu  6opb6bi  Cb  nyroBbm  MOTunbNOM'b  Ha  oropoAt. 

[The  control  of  Phlyctaenodes  sticticalisy  L.  in  market-gardens.] — 
«  nporpeC€NBHOe  (laAOBOACTBO  N  OropOAHNHeCTBO.»  [Progressive 
Fruit'Chromng  and  Market'Gardening]^  Petrograd,  xiii,  no.  38, 
1st  October  1916,  p.  892. 

The  control  of  Phlyctaenodes  sticticaUs  in  market  gardens  comprises : 
(1)  spraying  the  attacked  plants  with  barium  chloride,  Paris  green,  lead 
arsenate,  or  calcium  arsenite ;  (2)  handpicking,  if  the  nuinber  of  the 
caterpillars  is  not  great ;  (3)  spraying  the  caterpillars  themselves  with 
kerosene  or  carboUc  emulsion ;  (4)  cultivation  of  the  soil  in  autumn 
and  early  spring  to  destroy  the  caterpillars  wintering  in  cocoons. 
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OsHANiN  (V.).    YicaaaTenb  nirrepaTypu ,  HeoSxoANMOii  npN  onpeflt- 

neHiN  nonymeCTKOKpunuX'b.  [Index  of  literature  for  the  determi- 
nation of  Hemiptera.]—  «  Tpyflu  PyccKaro  SHTOiioiiorNHecicaro 

06lueCTBa.»  [Horae  Societatis  Entamologicae  Rossicaely  Petrograd, 
1916,  xlii,  no.  2,  106  +  v  pp. 

This  bibliography  of  the  Rhynchota  contains  1,184  entries,  the 
preface  and  the  author's  remarks  being  in  French. 

Pa6oTu  no  6opb6t  cb  BpeANTensmN  ntcae-b  1915  r.  no  ntcHNHe- 

CTBan'b  TanSOBCKoH  rySepHIN.  [The  control  of  pests  of  forests  in 
the  forestries  of  the  govt,  of  Tambov  in  1915.] — icJI'bCHail 
HiNSHb  H  X03SliiCTB0.»  [Forest  Life  and  Economy],  Tambov,  v, 
no.  2, 1916,  pp.  8-12. 

The  insect  pests  in  the  forests  of  the  government  of  Tambov  [see 
also  this  Review,  Ser.  A,  ii,  p.  331  and  A,  iii,  p.  728]  for  the  year  imder 
report  included  Rhyacionia  (Retinia)  buoUana  and  Lophyrus  pifd) 
attacking  yoimg  plantations  less  than  13  years  old.  The  control 
measure  adopted  consisted  in  handpicking,  216,000  individuals  of 
R.  buoUana  and  460,000  of  L.  pini  being  collected,  at  a  total  cost  of 
of  about  £9  or  6Jd.  per  acre.  In  other  forest  districts  the  only 
pests  present  were  the  larvae  of  MehUmtha,  the  numbers  of  which 
show  a  decrease  in  recent  years.  Handpicking  the  larvae,  digging 
trenches  round  the  nurseries  to  a  depth  of  about  21  inches  and,  in  one 
locaUty,  ploughing  the  spaces  between  the  lines  of  trees  during  the 
growing  period,  when  the  larvae  are  near  the  surface,  were  carried  out. 
The  last  remedy,  when  applied  on  sandy  soil,  reduced  the  number  of 
larvae  by  22  per  cent,  and  in  black  soil  by  12  per  cent.  In  one  forest 
ants  were  controlled  by  spraying  with  tobacco  extract. 

Bakbadze  (S.).    0  peaynbTarax-b  NCNyccTB6HHaro  paaBaAeHisi  ntca 
nociit  eenbCKO-xosiiiicTBeHHaro  nonbsoBaHisi  bi  MopiuaHCKon-b 

JI'bCHNHeCTB'b.      [On  the    results   of    afforestation    after    agri- 
cultural   utilization   of   the   soil   in   the   Morshansk  Forestry.] 
«J1tCHail  }KN3Hb  N  X08SliiCTB0.»     [Forest  Life  and  Economy], 
Tanibov,  v,  no.  2, 1916,  pp.  13-14. 

The  plots  referred  to  in  this  report  were  cut  more  than  10  years  ago 
and,  as  in  1910  they  appeared  to  be  seriously  infested  with  larvae  of 
Meloloniha,  they  were  let  for  agricultural  purposes  for  two  years. 
One  plot  was  put  partly  under  water-melons  and  partly  under  millet 
in  the  first  year  and  under  rye  in  the  second ;  in  October  1912,  furrows 
about  5  feet  apart  were  ploughed  on  this  plot,  and  in  the  spring  of  the 
following  year  it  was  planted  with  one-  or  two-year-old  pine  seedlings, 
and  was  twice  weeded  and  hoed  during  the  sununer ;  in  the  autumn  a 
loss  of  60  per  cent,  attributable  to  the  larvae  was  recorded ;  in  1914, 
two-year-old  seedlings  were  planted,  the  loss  in  autumn  from  the  same 
cause  amounting  to  45  per  cent.  The  second  plot  was  sown  with 
millet  in  the  first  year  and  partly  with  oats  and  partly  with  potatoes 
in  the  second ;  the  afforestation  was  begun  in  the  spring  of  1914, 
one-year-old  seedlings  being  planted,  and  the  loss  in  autimm  from  the 
larvae  of  Meloloniha  amounting  to  50  per  cent.      On  neighbouring 


498 

plots,  which  had  not  been  put  to  agricultuial  uses  before  afforestation^ 
the  loss  was  75-90  per  cent.  The  small  results  obtained  are  attributed 
to  ike  &€t  that  1911  and  1912  were  years  in  which  there  were  great 
numbers  of  adults  and  thus  years  of  great  activity  of  their  larvae ;  that 
the  first  ploughing  of  the  groimd  was  not  done  at  the  most  favourable 
time,  i.e.,  the  summer  months,  when  the  larvae  are  near  the  surface ; 
and  that  the  most  suitable  crops  were  not  selected,  namely,  roots  and 
crops  grown  as  green  manure. 

BoGOLiuBov  (H.).  0  pesynbTaTax-b  NCNyccTBeHHaro  pasieAeHin  iitca 
nocnt  cenbCKO-xoasiiloTBeHHaro  noiibsoBaHisi  bi  CepnoBCKOMv 

il'bCHNHeOTB'b.  [On  the  results  of  afforestation  after  agricul- 
tural utilization  of  the  soil  in  the  Serpovsk  Forestry.] —  «  JVfeCHail 
HiNSHb  N  X08SliiCTB0.»  [Forest  Life  and  Economy],  Tambov,  v, 
no.  2, 1916,  pp.  18-22. 

The  afforestation  of  some  plots  in  this  forestry  was  begun  in  1912^ 
after  they  have  been  put  to  agricultural  use  for  some  years  previously, 
but  the  results  do  not  show  that  this  method  has  any  great  effect  in 
decreasing  the  damage  by  larvae  of  Mdolontha.  In  some  cases  the 
damage  on  such  plots  was  greater  than  on  neighbouring  t)nes,  not  used 
for  agricultural  purposes  previous  to  afforestation.  The  author  does 
not,  however,  regard  these  results  as  conclusive,  partly  on  account  of 
the  relatively  short  period  on  which  the  observations  are  based,  and 
also  because  of  the  absence  of  data  as  to  the  infestation  of  the  soU  and 
the  age  of  the  larvae  before  afforestation.  The  necessity  of  more 
thorough  trials  over  a  longer  period  is  urged. 

MiCHAiLOV  (I.).     JltcOKynbTypNUSI   paSoTbl   1914  rofla.     [Forest- 
cultivation  works  in  1914.]— « JItCHail  WNSHb  N  X08Slii0TB0.» 

[Forest  Life  and  Economy]  Tambov,  v,  no.  3-4, 1916,  pp.  10-19. 

This  is  a  review  of  the  work  in  the  forests  of  the  government  of 
Tambov,  from  the  reports  of  the  foresters.  The  pests  noticed  were : 
larvae  of  Melolontha,  which  caused  damage  varying  from  26  per  cent, 
to  95  per  cent,  in  the  plantations ;  the  pine  weevil  [Hylcbius,  abietis]; 
and  the  spruce  weevil,  against  which  traps  of  fresh  spruce  bark  were 
used,  the  weevils  being  collected  from  under  them  and  destroyed. 

YiLMAN  (I.).  Herupe  ocHOBHUx-b  ntcoBOflCTBeHHux-b  Bonpoca.  [Four 

fundamental  questions  of  forest-cultivation.] —  «,  JYtCHM  WNSHb 
N  X08SliiCTB0.»  [Forest  Life  and  Economy],  Tambov,  v,  nos.  3-4> 
1916,  pp.  20-25. 

The  methods  of  cultivation  adopted  during  afforestation  are  divided 
into  two  groups,  according  to  whether  they  have  to  be  ccnnbined  with 
remedies  for  controlling  the  larvae  of  MdoUmtha  or  not.  The  first 
includes  those  methods  which  are  directed  towards  improving  the 
physical  qualities  of  the  soil,  so  as  to  allow  young  seedlings  to  develop 
sufficiently  to  be  able  to  resist  attack.  This  can  be  effected  by  repeated 
weeding,  combined  with  thorough  cultivation  of  the  upper  layers  of 
the  soil,  both  along  the  lines  of  trees  and  in  the  spaces  between  th^n  ; 
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although  expensive,  this  is  the  only  practicable  and  successfnl  method 
in  j^aces  infested  with  the  larvae.  The  ground  must  not  be  cleared 
of  its  covering  of  debris,  the  removal  of  which  favours  the  devdop- 
ment  ot  iim  pest.  When  replanting  the  felled  areas  in  the  presence 
of  larvae  of  MeloUmthay  it  is  advisable  to  plant  in  the  first  instuice 
some  deciduous  tree,  such  as  birch,  which  is  less  injured,  subsequently 
intoNxlucing  pines  by  d^rees. 

ViLMAN  (I.).  0  Bpart  cocHU-ocNHu  N  0  Mtpaxi  SopbSbi  Cb  HeA  Bl 
CBSisN  Cb  6opb6oii  cb  MaHcKNii-b  xpyiuen-b.  [On  the  enemy 
of  ^ne — the  aspen-tree — and  its  dimination  in  connection  with 
the  control  of  MeloUmtha.y-  « JltCNM  MfuSHb  N  Xotllil0T8O.» 
[Forest  Life  and  Economy],  Tambov^  v,  nos.  3-4, 1916,  pp.  26-28. 

As  aspen  trees  fatvour  the  spread  of  the  fungus,  Coeoma  pimiorqmtmy 
the  removal  of  these  trees  from  pine  plantations  is  very  important. 
Since  the  adults  of  Melokmtha  oviposit  preferably  on  uncut  areas  and 
mainly  aroimd  their  edges,  the  practice  of  felling  in  patches  should  be 
discontinued. 

ViLMAN  (I.).   0  Mtparb  6opb6u  oii  AoiiroHOCNKOirb.  [On  the  control 

of  Hfflobius  abietis.]--  «  JItCHaif  WNSHb  N  X08fliicnrB0.)»  [Forest 
Life  and  Economy],  Tambov,  v,  nos.  3-4,  1916,  pp.  29-30. 

The  control  of  Hylobitis  abietis  is  based  on  the  inability  of  the  weevil 
to  fly.  Preventive  measures  include  trap  trenches,  one  foot  wide 
and  one  foot  deep,  with  vertical  walls,  having  at  their  bottom  pits  of 
about  1  foot  cube,  at  intervals  of  60  or  70  feet.  Where  the  area  is 
infested  before  the  trees  are  feUed,  it  must  be  left  unplanted  for  two 
years,  when  the  weevils  will  be  driven  out  by  lack  of  food  and  will  be 
intercepted  by  the  trenches.  As  the  weevils  winter  in  the  pupal  stage 
imdemeath  the  thick  bark  of  pine  and  spruce  stumps,  these  must  be 
barked  during  the  felling  or  early  in  the  foUowing  spring,  and  this  should 
be  stipulated  in  all  contracts  for  the  sale  of  timber.  In  the  third  year 
the  felled  areas  may  be  replanted,  but  trap  trenches  must  be  maintained 
for  two  or  three  years  more.  Should  the  weevils  appear  on  freshly 
replanted  areas,  the  only  practicable  remedy  consists  of  traps  formed  of 
pieces  of  pine,  1 J  feet  long  and  4-6  inches  thick,  split  in  two,  two  or 
three  cuts  being  made  with  a  knife  in  the  bark  deep  enough  to  reach 
the  cambium,  so  as  to  produce  an  exudation  of  pitch.  These  should 
be  placed  in  the  spaces  between  the  Unes  of  trees,  at  regular  intervals, 
having  their  bark  side  downwards.  The  weevils  which  settle  on  these 
logs  mast  be  collected  twice  a  day,  and  the  logs  themselves  renewed 
every  two  or  three  days  as  they  become  dry. 

KuzNBTzov  (A.).    HbbuH  Bparb  •NyiinHTOB'b  bi  nnoAOBoii-b  nNTon- 

HNKt.  [A  new  enemy  of  buddings  in  fruit-nurseries.] — 
«  CaAOBOA'b.»  [The  Horticulturist],  Rostov-on-Don,  no.  8,  August 
1916,  pp.  428— rew.,  8  figs. 

Shoots  of  apples,  pears,  cherries,  plums  and  apricots,  which  had  been 
budded  in  July  and  August  of  the  preceding  year,  were  found  in  the 
following  spring  to  be  broken  at  the  bases  in  the  case  of  those  shoots 
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which  either  emerged  from  the  earth  or  were  budded  close  to  it.  The 
cause  of  the  damage  was  traced  to  wireworms,  and  therefore,  not- 
withstanding the  advanti^es  of  low  budding,  this  must  be  done  not 
lower  than  2  inches  from  the  surface  of  the  soil  in  places  infested  with 
these  pests.  Similar  damage  is  also  done  by  Tenebrionid  larvae. 
A  general  account  of  Elaterid  larvae  and  their  control  is  given.  The 
species  known  to  injure  plants  include : — Lacan  murinuSy  L.,  Athens 
mbfuscus,  Miill.,  Corymbites  aeneus,  L.,  Agriotes  lineatus,  L.,  and 
Ddopiiis  marginatiis,  L.,  these  species  being  figured. 

PuamsKY  (Y.).  MeAflHNUU  N  6opb6a  Cb  HNMN.  [PsyUa  spp.  and 
their  control.] —  «  CaAOBOfl'b.^  [The  HorticuUuri8t]y  RosUrtHm- 
Don,  no.  8,  August  1916,  pp.  443-446. 

The  genus  PsyUa,  of  which  one  species  attacks  apple  trees,  while 
five  species  occur  on  pear  trees  [see  this  Review,  Series  A,  ii,  p.  334],  is 
tixe  commonest  and  most  serious  pest  of  orchards  in  Central  and 
Southern  Russia.  The  best  method  of  control  consists  in  fumigation 
with  tobacco  dust,  on  the  results  of  which  against  the  adults  the 
author  has  previously  reported  [see  this  Review,  Ser.  iv,  p.  169]. 
Further  experiments  both  in  the  laboratory  and  in  the  open  with  this 
remedy  against  the  njrmphs  have  also  proved  successful. 

Anijtchin  (A.  v.).  HaoraBiieHie  wh  c6opy,  xpaHeHiio  n  nepecbimct 
HactKOMux'b  N  flP-  NCNBOTHUx-b,  N  oSpaai^oB-b  noopewAeHHUX-b 

paCTeHlH.  [Instructions  on  the  collection,  preparation  and 
transport  of  insects  and  other  animals,  and  of  samples  of  injured 

plants.]— BNNOAtiibHecMaii  CTaHi(isi  PyccNNx-b  BNHorpaAapeii  n 

BNHOAtnOB-b.  SHTOMOnorNHaCKiii  Orfltil'b.  PubUshed  by  the 
[Entomological  Section  of  the  Viticultural  Station  of  Russian 
Vinegrowers  and  Winemakers],  Odessa,  1916,  23  pp.,  10  figs. 

An  Entomological  Section  has  been  lately  established  at  the  Viti- 
cultural Station  of  Russian  Vinegrowers  and  Wine-Makers  in  Odessa, 
the  operations  of  which  are  to  extend  over  all  the  vine-growing  districts 
of  European  and  Asiatic  Russia.  This  pamphlet,  the  author  of  which 
is  in  charge  of  the  new  Section,  invites  correspondents  to  send  in- 
formation as  to  injuries  by  insect  pests  to  the  Bureau  and  gives  general 
instructions  as  to  the  methods  of  collecting  and  preserving  insect  pests 
and  of  forwarding  infested  plants. 

Andbeiev  (V.).  BpeANun  HactKonusi  bi  eaAaxi  FIOAonbCNOii 
ry6epHiN  bi  1916  rofly  n  bnau  Ha  ypomaA  4>pyKT0B-b.     [Insect 

pests  in  the  orchards  of  the  govt,  of  PodoUa  in  1916,  and  the 
prospects  of  the  fruit  harvest.]— «( FIOAOnbCNiii  Xo«SINH'b.» 
[The  Podolian  Farmer],  Virmitza,  no.  7-i,  July-Augttst  1916, 
pp.  29-31. 

The  meteorological  conditions  of  the  winter  of  1915  and  the  first 
part  of  1916  were  exceedingly  favourable  to  the  increase  of  insects 
and,  coupled  with  the  absence  of  any  control  methods  in  many  orchards, 
led  to  a  very  large  outbreak  of  many  pests  in  the  spring  of  1916.  The 
following  were  particularly  injurious  to  orchards :   A'poria  crataegi,  of 
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which  an  outbreak  is  to  be  expected  again  in  1917,  if  no  control  measures 
are  apphed  during  the  winter ;  Euprodis  chrysorrhoea,  the  numbers 
of  wUch  were  somewhat  checked  in  some  locaUties  by  its  parasites ; 
AfiJthonomus  pomcrum ;  HyponometUa  malineUits ;  and  Cydia 
ponumeUa.  There  were  also  present,  although  in  much  smaller 
numbers,  Lymantria  dispar,  Maki/cosoma  neuMria,  Rhynckites  patixiUuSy 
R.  bacchiLs,  PsyUa  mali  and  P,  pyricola.  A  species  of  PhyUotreta  and 
Chortoj^Ua  (Anthomyia)  brassicae  damaged  cabbages.^ 


ripNHtHeHie  B-b  caflaxi  wentsHaro  Kynopooa.    [The  application  of 

iron  sulphate  in  orchards.] — «  PyoCNie  Cy6TponNKN.»  [Russian 
Subtropics],  Journal  of  the  Agricultural  Society  and  of  the 
Botanical  Grarden  of  Batum,  Balum,  ix,  no.  6-7, 1916,  pp.  103-104. 

Iron  sulphate  is  chiefly  used  and  gives  the  best  results  in  the 
destruction  of  Uchen  and  moss,  but  it  may  be  also  used  for  the  control 
of  PsyUa  mali,  for  which  purpose  a  3  per  cent,  solution  (1  lb.  of  iron 
sulphate  in  3  gallons  of  water)  is  sprayed  before  the  buds  sweU. 
According  to  Balabanov,  this  spray,  even  when  most  carefully  used, 
will  only  destroy  30-50  per  cent,  of  the  eggs,  and  another  spray  with 
tobacco  against  the  hatching  larvae  is  inaii^nsable.  No  lime  need 
be  added  to  the  solution. 


ScH0Y£N  (T.  H.).  Beretning  om  skadeinsekter  og  plantesygdommer  i 
land  og  havebruket  1915.  [Report  on  the  injurious  insects  and 
fungi  of  the  field  and  the  orchard  in  1916],  Kristiania,  1916, 
pp.  37-92,  30  figs. 

Owing  to  the  cold  spring  in  the  southern  part  of  the  country  the 
growth  of  cereals  was  greatly  retarded,  which  exposed  them  fot  a  longer 
time  than  usual  to  the  attacks  of  wireworms,  which  were  reported 
as  doing  damage  in  many  places.  Galeruoa  (Adimonia)  tanaceti 
injured  oats,  and  Hypera  (Phyionomus)  rumicis  attacked  the  leaves  of 
barley,  without  however  causing  any  serious  injury.  Examples  of  the 
Longicom,  Strangalia  quadrifasciata,  were  found  on  the  ears  of  oats 
and  barley,  which  were  severely  infested  with  Macrosiphum  granarium 
{Aphis  ceredlis)  and  it  is  probable  that  the  beetles  haa  been  attracted 
by  the  honeydew  secreted  by  these  Aphids.  Other  cereal  pests  were 
Hadena  basiUnea  on  barley,  OsdneUa  (Oscinis)  frit  on  oats  and  barley, 
CHlorops  taeniapus  on  barley,  HydreUia  griseola  on  oats,  Hylemyia 
coarckUa,  and  Lygus  pabulinus,  Macrosiphum  granarium  (Siphono- 
pihora  cerealis)  was  &irly  common  in  July  and  August  over  a  large  area. 
Oats  suffered  most,  but  barley,  rye  and  wheat  were  also  attacked. 
All  specimens  sent  this  year  belonged  to  this  species,  whereas  in  1914 
it  was  Aphis  avenae  which  caused  the  injury.  The  &ct  that  A.  avenae 
did  not  occur  in  any  numbers  in  1915  is  thought  to  be  due  to  its  enemies 
being  already  numerous  enough  in  the  spring  to  check  its  spread,  while 
M.  granarium,  on  the  other  hand,  appeared  so  late  in  the  summer  that 
by  that  time,  the  parasites  and  predaceous  enemies  had  succumbed  to 
starvation.  A  thnps,  Physapus  vtdgatdssimus,  occurred  on  oats,  and 
a  spring-tail,  Aphorura  amuUa,  injured  the  young  shoots  of  different 
cereals  in  company  with  Hylemyia  coardata. 


^ 
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Ineect  pests  of  gnsses  included  : — Clidogatira  {CIeigiutm)JUrife»  on 
timotliT-gniss,  the  larvae  of  TipuJa  cteracea,  sndPediculoides^rmmimmm , 
Insect  pests  of  vegetables  hichided : — Brudms  aiomaruu  in  Md»  oi 
vetch,  SiUmts  lineatus,  Cydia  {GrapkoUtha)  ndmUma, 
pm  (SijJumopkora  nlmariae)  and  Kakothrips  (Tkrip$)  rcimMm^ 
Potatoes  were  attacked  by  Nematodes,  Serica  bfwmea,  Mdoe 
Bkapalonphum  {Siphonophora)  sdani,  and  PhfMpus  vtd§aii 
The  larva  of  Pclia  (Mamettra)  cleraeea  seriously  damaged  the  indt  of 
tomatoes.  Beet8  were  attacked  by  wireworms  and  the  larvae  of 
Pegomyia  hyoscyamx  {Anihcmyia  confarmis)  mined  the 
ForficHia  aurieuloria  did  gveat  damage  in  many  parts  of  the 
to  different  kinds  of  vegetaUes,  especially  cabbage.  Tnmipii 
wore  attacked  by  MeloUmiia  kippoeastani,  Gateruca  tamaeeti,  Mdi^Aa 
4teneus,  PkyUolreta  (HaUica)  nemorum,  and  the  Caralml,  BeaMiiam 
kanpras,  which  was  said  to  be  very  numerous  in  the  cabbage  fieUsw  de- 
strojring  the  young  plants.  This  appears  to  be  the  first  recordet 
instance  of  damage  by  the  last-named  species.  The  caterpillars  of  tsp 
following  Lepidoptera  were  recorded  as  injuring  cabbage : — Pier^ 
Irassicae,  Baratkra  {Mamesira)  brasgicaey  Polia  (MameMra)  puL 
P.  (M.)  deracea  and  PhUdla  macuUptnnis  {cruciferarvm).  Otker 
cabbage  pests  were  Emydema  deractum.  Aphis  brasncae^  Tipnim 
deracea,  ChortaphUa  {Phorbia)  brassicae,  and  Perrisia  {Dasymef^rm 
brassicae.  Carrots  and  parsley  were  attacked  by  P»ila  rome  and  hops 
by  Vanesmi  urtioae  and  F.  io. 

Insect  pests  of  fruit  trees  included : — Aphis  pomi  and  Pm^ 
tnali,  which  is  the  most  serious  pest  of  apples.  The  use  of  nicotine 
sprays  against  it  is  steadily  gaining  ground,  and  has  in  many  instances 
given  excellent  results.  Ps^la  pyrisuga  also  attacked  apjries  in  some 
localities.  Other  apple  pests  included : — Orthoiylus  marfftnalis,  Pmllm  i 
ambigtius,  Lepidosaphes  tiimi  (MytUaspis  pomomtm),  EtaUr  (Ampebw 
sanguindieHiuSf  devouring  the  interior  of  the  flower-buds,  PhyOdfims 
orgetUatus,  P.  jqfn,  P.  macu^cofniSy  P.  obUmgus,  AnAomomus  potmontm^ 
Tdepkorus  obtcurus,  Xyleborus  dispar,  GtdenuxBa  (Galeruea)  limedm, 
LyeneUa  derdsdia,  Paromix  {Omix)  gutlea,  Argyresihia  comjugeUm. 
Hypomomeuta  variabilis,  HemerophUa  (Simaeihis)  pariana,  Eueomm 
{Ttfidocera)  ocdkma,  OldkreuUs  (PaUhina)  variegana,  Cydia  pomomdU, 
and  ChdmaUAia  brumata,  which  defoliated  the  apfrfe  ^ees  in  many 
places.  Pears  were  attacked  by  PkyOdnus  argenlalns,  P.  mactiUeonur. 
Xykborus  dispar^  XyUna  (Calocampa)  txtusia,  Oxygrapha  (Tem*^ 
hdmianay  PsyUa  pyrisuga,  Caniarinia  (DipUms)  pyrivora^  and  Pemsin 
(Dasyneura)  puri.  Ertcphyes  pyri  has  caused  many  enquiries  firom 
different  parts  of  the  country,  and  the  opinion  now  prevails  that  the 
injury  caused  by  this  mite  is  considerable.  As  a  remedy  the  avthor 
recoomnends  sparaying  with  sulphur,  1  lb.,  and  Hme,  1  lb.  in  2  gals,  of 
water;  half  the  water  is  heated  nearly  to  boiling,  the  hme  is  added 
and  then  the  sulphur;  the  rest  of  the  water  is  then  added  and  the 
whole  boiled  far  one  hour.  This  should  only  be  used  as  a  doimant 
spray  and  has  given  excellent  results.  Pests  of  plums,  peaches  and 
apricots  incfaided: — PkyUdnus  pyri,  Eriocampoides  limaeima  {Erio- 
campa  admnbraia),  Apkis  pruni^  which  again  did  serious  damage, 
A.  cenuiy  and  Evleamium  (LecaimpH)  persieae.  Chenies  were  attacked 
by  PiyUoperIha  hcfiicda,  Episema  {DHoba)  coert$leocepkala^ 
brtrmofn,  Lfffwefia  rirrrlella,  and  Argyresthia  ephippidln. 
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{Nentottis)  ribesiu  Zophodia  convcltUeUa,  EiHeoanium  (T^ecaniam)  ribis 
and  Bryobia  ribis  infested  raspberries.  Incftrvaria  capUeUa,  Eriosoma 
idmi  (Schizoneurafodiens),  RhapdUmphum  ribis,  which  did  a  very  great 
deal  of  damage,  and  Eriiyphyes  ribis  infested  currants.  Strawberries 
were  attacked  by  Blaniulus  guttulatus,  Jtdus  IcndiniensiSy  Tarsonemus 
Jragariae^  Aphrophora  (Philaenus)  spumaria  and  Anthcnomus  rubi. 

Miscellaneous  garden  pests  included : — Typhl-ocyba  rosae  on  roses, 
Hdicihrips  haemorrhoidMis  on  azalea  in  hot-houses,  Eriocampoides 
aethiops  defoliating  roses,  Tcrlrix  bergmanniana  in  orchards,  and  the 
larva  of  the  Arctud,  Diacrisia  hdrricipeda  {SpHasoma  menihr€utri)f  on 
paa^es.  The  larva  of  the  Noctuid,  Trigonaphora  (Brotdomia) 
meticulosa  has  injured  cultivated  daisies  for  several  years  in  many 
localities,  and  this  appears  to  be  the  first  record  of  this  insect  as  a  pest. 

Household  "pesta  included  : — Dermestes  lardarius,  Ptinus  fvr^  SiUh 
drepa  panicea,  very  conunon  in  hard  rye-bread  kept  in  store  as  war 
provisions  in  private  houses  in  Christiania,  Tribolium  confusiun,  intro- 
duced with  flour  from  North  America,  and  Tribclium  oaslaneum  (ferrth 
gineum).  A  cargo  of  rice  from  Calcutta  was  seriously  infested  witii 
T.  castatteum,  SUvatMS  sunnamensis  and  Calandra  tm/zae.  Pyralis 
Jarinalis  and  Tinea  graneUa  also  occurred  in  stored  cereals.  On 
account  of  the  great  quantities  of  flour  kept  in  store  all  over  tiie 
country  owing  to  the  war,  flour  mites  increased  very  considerably,  tiie 
species  concerned  being :  Aletirobius  farinae,  OUjciphagus  spinvpes 
and  Tyroglyphns  longior.  Anobium  striatum  dam^^ed  furniture  and 
old  books ;  CaUidium  vidaceum  was  very  conunon  in  a  brewery ; 
while  Tinea  peUioneUa  occurred  in  furs  and  stuffed  furniture,  and 
T.fuscipuficteUa  in  bedding. 

SCH0TBN  (T.  H.).    Om  skadeinsekter  ogsnyttesopp  paa  skogstraeme  I 

1914.    [On  injurious  insects  and  fungi  of  forest  trees  in  1914.] 
Kristiania,  1915,  pp.  150-155,  10  figs. 

The  adult  larvae  of  Dendrdimns  pint  were  found  in  Skjaerhalden, 
Hvaier,  in  the  end  of  May,  but  not  in  sufficient  numbers  to  be  of  serious 
importance.  Bupalits  piniariiis  was  report«ed  to  be  numerous  in  the 
pine  forests  on  the  western  side  of  Kirk  Island,  but  no  iuKportant 
damage  by  the  larvae  was  noticed.  Cydia  (Oraphditha)  shdjUeUa  was 
reported  from  lillehanuner,  and  Dioryctria  abietdia  was  found  in  the 
cones  of  spruce  trees  at  Askim  and  in  the  cones  of  larch  trees  at 
Kristiania.  Rhyacionia  (Reiinia)  turionana  injured  the  pine  trees  at 
Bygland  in  Saetersdalen,  many  terminal  buds,  especially  of  young 
trees,  being  excavated  by  the  larvae.  This  is  the  first  record  of  this 
moth  as  injurious  in  Norway,  it  previously  having  been  considered  to 
be  very  rare.  As  the  damage  caused  by  this  species  greatly  resembles 
that  caused  by  R.  budiana,  it  is  suggested  that  there  has  been  a 
confusion  between  the  two  species.  The  larva  of  PhyUopertha  horticda 
during  the  summer  and  autunm  injured  spruce,  pine  and  larch  in  a 
nursery  near  Trondhjem.  Lophyrus  pini  was  recorded  from  various 
localities  and  one  plantation  of  10-year-old  trees  was  all  but  defoliated 
by  it.  Lophyrus  nifus  was  reported  from  Forde  in  Sendhordland. 
Chermes  pini,  which  did  great  damage  in  1913  in  the  western  part  of  the 
country,  also  occurred  in  several  localities  in  pine  plantations.  Near 
Kristiania,  where  young  ornamental  pine  trees  of   different  species 
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were  severely  attacked,  the  English  "  XL.  All  "  insecticide  paste  was 
employed  with  good  results.  The  author  also  recommends  the  use  of 
a  nicotine  spray,  prepared  as  follows : — ^About  five  pints  of  boiling 
water  is  poured  on  one  pound  of  tobacco  waste  and  this  is  kept  one  day; 
one  pound  of  soft  soap  is  dissolved  in  the  same  quantity  of  water  and 
four  parts  of  the  tobacco  extract  are  mixed  with  three  of  soap  solution, 
to  which  is  added  40  parts  of  water.  The  earlier  in  the  sununer  this 
spray  is  applied  the  better  are  the  results,  as  the  younger  Aphids  are 
less  protected  by  wax  than  the  adults.  Chermes  strdbUcbius  was 
reported  on  larch  and  C.  abietis  damaged  spruce  in  several  localities. 
Lacknus  iomenlosus  appeared  abundantly  on  five-year-old  pine  trees  at 
Holer  in  Vinger.  Cossus  cossfis  was  found  to  be  attacking  some  old 
birch  trees,  and  in  the  southern  part  of  the  country  Hypononieuta 
eaonymellus  defoliated  bird-cherry  trees.  Birch  foreste  were  seriously 
damaged  by  an  unidentified  Lepidopteron,  which  may  have  been  some 
species  of  Eriocrania  (uninuumleUa  or  sparrmanneUa),  which  genus  in 
1874, 1875, 1879  and  1883  defoliated  the  mountain  birch  forests  in  parts 
of  Norway.  AmphimaUtts  (Rhizotrogus)  solstitidlis  and  MeldlorUha 
hippocdstani  destroyed  the  foliage  of  deciduous  trees  at  Rjukan  and 
Filtvedt,  and  Brachyderes  incanus  at  Nissedal  attacked  the  shoots  and 
leaves  of  young  birch  trees.  In  the  Botanical  Grarden  of  the  University 
of  Kristiania,  Cryptorrhynchus  lapatki  destroyed  several  species  of 
Salix.  GaJeruceUUi  (Galeruca)  lineola,  which  has  devastated  alders  in 
the  western  part  of  the  country  for  several  years  in  succession,  has 
continued  its  ravages  this  year  in  several  localities.  Enormous 
numbers  of  beetles  were  drowned  in  the  lakes  and  the  fjords,  and  the 
remarkably  good  condition  of  the  trout  during  these  years  is  un- 
doubtedly due  to  the  fact  that  these  beetles  provided  them  with  an 
excellent  food.  Mdasoma  (Chrysomda)  populi  occurred  on  poplars 
at  W.  Aker,  and  Cassida  nebtdosa  attacked  birch  trees  at  Nissedal. 
Larvae  of  Cimbex  variabilis  were  recorded  on  birch  trees  from  Jelsen, 
and  Croesus  (Nematus)  septerUrionalis  occurred  on  Italian  poplar  and 
on  birch.  Galls  of  PorUania  proodma  on  willow  were  sent  from  Hylla 
and  those  of  the  Cynipid,  Biorrhiza  pallida,  on  oak  from  Nesodden. 

The  following  Aphids  were  sent  for  identification :  Eriosoma 
(Schizoneura)  ulmi,  Drepanosiphum  phtanoides,  PterocaUis  tUiae  and 
Aphis  padi.  An  attack  of  PsyUopsis  fraxini  was  recorded  in  some 
localities  and  lime  trees  suffered  from  Tetranychus  telarius.  Anobium 
striatum  occurred  in  furniture  and  Hylotrupes  bajidus  seriously  damaged 
timber  in  houses.  As  a  remedy  against  Formica  herctUeafuiy  the  use 
of  potassium  cyanide  (3  grms.  to  one  litre  of  water)  or  4  per  cent, 
formalin  or  carbolineum  is  suggested. 


TuLLGBEN  (Alb.).  Om  blyarsenlatet  och  dess  anv&ndning  gentemot 
skadeinsekter.  [Arsenate  of  lead  and  its  use  against  noxious 
insects.] — Centralanstalten  for  Jordbruksforsok,  Flygblad,  no.  59. 
Mai  1916.  Entomologiska  avdelningen,  No.  14.  [Central  Station 
for  Agriculture,  CSrcular  no.  59,  May  1916,...Entomological  Series, 
no.  14.] — Stockholm,  1916,  2  pp. 

The  use  of  arsenate  of  lead  against  noxious  insects,  hitherto  pro- 
hibited in  Sweden,  has,  since  the  25th  February  1916,  been  permitted 
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by  Royal  Edict,  provided  that,  when  offered  for  sale,  it  is  coloured  by 
an  addition  of  5  per  cent,  of  chromate  of  lead.  The  properties  and  the 
preparation  of  this  poison  as  a  spray,  as  well  as  the  advantages  derived 
from  its  use,  are  briefly  outlined. 

IvERSEN  (Earsten)  Sc  Rostrup  (Sofie).  Fors5g  vedrdrende  Kldver- 
ilens  smit  teevne.  [Experiments  regarding  the  mode  of  infection 
of  Tylenchus  devastatrix.]  106.  Beretning  fra  statens  Forsogs 
virksomhed  i  PlaniekuUuT,  Copenhagen,  1916,  pp.  424-441. 

Tyleruihus  devastatrix  is  common  in  Denmark  in  clay  soil,  both  on 
the  islands  and  in  Jutland,  the  injury  caused  by  it  every  year  being 
very  considerable.  The  attack  is  the  more  serious,  the  more  frequently 
red-clover  is  cultivated  in  the  same  field.  This  is  a  natural  consequence 
of  the  life-history  of  this  Nematode.  The  best  method  of  control  is 
to  starve  it  by  eliminating  clover  from  the  rotation  for  five  or  six  years. 
The  method  of  starvation,  however,  does  not  invariably  give  satis- 
factory results  and  this  suggests  that  the  fields  thus  treated  become 
infected  again  latter,  independently  of  the  earlier  infection.  Experi- 
ments were  therefore  made  as  to  the  method  of  dispersal  from  one 
locality  to  another.  Soil  in  which  the  debris  of  infected  plants  had 
been  buried  in  the  autumn  transmitted  infection  to  clover  sown 
the  following  spring.  Hay  or  green  plants  which  had  been  buried  in 
manure  heaps,  on  the  other  hand,  soon  lost  their  power  of  infection, 
though  hay,  stored  dry,  proved  to  be  a  certain  source  of  infection. 
The  evidence  goes  to  show  that  Tylenchus  devastatrix  may  also  be 
spread  with  the  crop  from  the  infected  fields.  If,  for  instance,  grass 
or  clover  from  these  is  dropped  on  other  fields  during  transport  to  the 
stack,  these  fields  may  become  infected.  On  the  other  hand,  if  infected 
grass  or  clover  is  kept  in  a  manure  heap  for  at  least  one  month  there  is 
no  danger  of  infection,  though  when  placed  on  top  of  a  manure  heap 
for  a  short  time  it  retains  its  ability  to  spread  infection.  The  most 
certain  way  to  control  this  eel-worm  is  to  drop  clover  out  of  the  rotation 
for  a  time  and  substitute  Lotics  comiculatus,  bird's-foot  trefoil. 

Sylven  (Hj.).  Mftrgborrfaran  fdr  vara  tallskogar.  [The  danger  to 
our  pine  forests  from  Myelophilus  pinij>erda  and  M.  minor\ 
Skogen,  1916,  pp.  153-161,  3  figs. 

The  author  points  out  that  danger  from  these  beetles  is  underrated 
in  Sweden,  many  people  considering  it  useless  to  attempt  any  methods 
of  control.  He  suggests  that  for  every  tree  felled  a  certain  small  sum 
should  be  put  aside  and  spent  in  order  to  protect  the  forest  from  them. 
Details  relating  to  their  biology  and  development  are  given,  and  the 
removal  of  the  bark  from  the  trees  and  stumps  before  the  larvae  pupate 
is  strongly  recommended. 

Saalas  (Uunio).  Vara  grannars  fiender  bland  skalbaggarne.  [The 
beetle  enemies  of  the  spruce.] — Uppsatser  i  Skogsbruk  redigerade 
av  Finska  Skogsvardsforeningen  Tapio,  [  Papers  on  forestry 
abstracted  from  (the  journal  of)  the  Finnish  Foresters'  Associa- 
tion], Hdsingfors,  1916,  no.  6,  pp.  91-95 ;  nos.  7  &  8,  1916, 
pp.  110-116,  9  figs. 

During  his  investigations  on  the  beetles  found  regularly  on  spruce, . 
the  author  has  discovered,  in  all,  289  different  species,  which  are  more  (jr  f 
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less  dependent  on  this  tree.  Of  these  only  37  per  cent,  derive  their  food 
from  solid  substances  of  the  tree,  the  rest  feeding  on  the  juices  of  the 
tree,  on  fungi,  etc.  In  the  present  paper  only  those  species  are  dealt 
with  which  five  in  the  cambium,  belonging  to  the  families  Scolyttdae, 
Cerambycidae,  Anobiidae,  Curcuuonidae  and  Buprestidae. 
The  only  Scolytid  that  is  always  a  primary  pest  is  Dendroctonus 
micanSy  Klug,  which  is,  however,  very  rare  in  Finland.  The  most 
common  species  is  Ips  typog^ra'phus,  L.,  and  groups  or  single  trees  are 
often  found  which  apparently  have  been  killed  by  this  insect.  The 
fact  that  /.  typographis  is  better  known  than  the  other  bark-beetles 
of  spruces  renders  it  very  probable  that  this  species  is  often  accused 
of  the  death  of  trees  which  have  in  reality  been  killed  by  others. 
Next  to  /.  typographus  in  importance  come  Pityogenes  chdlcographus, 
Polygraphias  pdigraphus  and  P.  subopacus,  which  are  also  found  on 
perfectly  healthy  trees.  The  latter  species  is  regularly  f oimd,  together 
with  /.  typographus,  usually  in  the  upper  part  of  the  tree,  though  it 
often  attacks  small  spruces  from  the  root  to  the  top.  P.  pdigraphus 
and  P*  subopacus  can  only  with  difficulty  be  distinguished  from  one 
another  and  from  the  third  Finland  species  P.  puruiifrons^  Thorns. 
The  latter,  however,  seems  to  prefer  fallen  trees,  whereas  the  others 
mainly  attack  standing  ones.  In  company  with  these  species  Xyleddnus 
(Kissophagiis)  pUosuSy  Ratz.,  occurs  on  the  mountain  slopes,  especially 
in  the  northern  parts  of  the  country. 

The  following  species  are  comparatively  rare,  but  may  occasionally 
be  dangerous : — PUyojMhorusfennicus,  E.,  occurring  on  the  trunk  and 
branches  of  weak  standing  trees,  measuring  about  2-6  inches  in 
diameter ;  Ips  duplioatus,  Sahib.,  only  occurring  on  trunks  cut  off 
about  3J-5  feet  above  the  ground,  but  found  also  on  one  occasion  on 
s,  healthy  tree ;  Ips  suturalisy  Gyll.,  which  seems  to  prefer  trees  damaged 
by  fire,  and  Cryphalus  saltuariuSy  Weise,  which  is  fairly  common  in  the 
northern  part  of  the  country,  where,  especially  on  the  mountain  slopes, 
it  kills  the  small  trees.  StUl  more  rare,  but  probably  as  dangerous 
as  the  above,  axe  Pityogenes  saalasi,  E.,  Phloeophthorus  (PhthcropJdoeus) 
spvMdosuSy  Rey,  and  Cryphalus  abietis,  Ratz.  Other  species  that 
are  very  common,  but  do  not  play  any  important  part  because  they 
are  secondary  pests,  are  Hylastes  paUiatus,  Gyll.,  Crypturgus  pusiUuSf 
Gyll.,  C.  hispidulus,  Thoms.,  and  C.  dnereus,  Herbst.  The  following 
species  only  occur  in  fallen  trees  or  stumps  and  aie  consequently  of 
little  or  no  importance,  viz : — Pdygraphus  punctifrons,  Thoms., 
Hylastes  cunicularius,  Er.,  H.  glahratus,  Zett.,  Ips  laricis,  F.,  Dryocoetes 
autographies,  and  D.  hectographus,  Reitt. 

Of  the  Cerambycidae  the  following  three  species  are  very  common 
and  prima^  in  character  of  attack : — Tetrojnum  castaneum,  L, 
T.  fuscum,  F.,  and  CaUidium  coriaceum,  Payk.  Tetropium  makes  the 
pupal  chamber  rather  close  to  the  surface,  while  CaUidium  often 
penetrates  the  wood  to  the  centre.  Tetropium  seems  to  prefer  the 
lower  part  of  the  trunk  and  is  very  often  found  in  trees  where  Ips 
typographus  has  attacked  the  rest  of  the  trunk  and  Pityogenes  chako- 
graphus  the  top  and  the  branches.  Although  the  larvae  of  these  beetles 
are  very  common,  the  imagines  are  comparatively  rare,  because  the 
Ivarae  have  so  many  enemies,  both  Hymenopterous  and  Dipterous,  as 
well  as  wood-peckers,  which  diminish  their  number  before  they  pupate. 
Cacnoptera  minor  and  Semanotus  undatus,  which  live  in  slender  trees, 
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as  well  as  PogoncKhaerusfascicfulatuSy  de  G.,  which  prefers  the  branches, 
are  also  injurious.  Rhagium  inquisitor,  L.,  is  perhaps  more  injurious 
owing  to  its  numbers  than  the  last-named,  although  it  is  normally  a 
secondary  pest. 

There  are  only  two  Anobiids,  Erndbius  explanodus,  Mann.,  and 
Anobium  thomsoni,  Kraatz,  which  are  comparatively  common  and 
sometimes  primary.  The  former  lives  during  the  entire  larval  period 
under  the  bark,  where  it  also  pupates  ;  the  latter  lives  in  the  interior  of 
the  tree,  excavating  in  all  directions.  A  third  member  of  this  family, 
Anobium  emarginatum^  Duft.,  is  always  primary,  but  is  nevertheless 
harmless,  because  it  lives  in  the  dead  parts  of  the  bark,  never  penetrating 
to  the  cambium.  Of  the  Curculionidae,  Pissodes  hercyniae,  Herbst, 
is  the  only  species  found ;  it  occurs  under  the  bark  of  half-dead  spruces. 
It  is  sometimes  very  common,  its  windmg  galleries  leaving  their  mark 
on  the  whole  trunk.  Of  the  Buprestidae  the  most  important  is 
Anthaxia  qu^idripunctata,  which  is  common.  Phaenops  cyanea,  F., 
is  so  rare  as  to  be  of  little  consequence.  Mdanophila  acuminata,  de  G., 
the  larvae  of  which  are  regularly  to  be  found  under  the  bark  of  trees 
injured  by  fire  that  in  many  instances  would  probably  have  recovered, 
is  probably  more  injurious. 

LiRO  (J.  L.).  M&rgborrame.  [The  pine  beetles.] — Uppsatser  i  shogs- 
bruk,  redigerade  av  Finska  Skogsvardsforeningen  Tapio.  [Papers 
on  forestry  abstracted  from  (the  journal  of)  the  Finnish  Foresters' 
Association],  Helsingfors,  1916,  no.   9,  pp.  126-132,  8  figs. 

This  paper  gives  a  summary  of  the  biology  and  damage  done  by 
Mydophilus  piniperda  and  M.  minor  and  records  injuries  on  Pinus 
cembra,  P.  strobus,  P.  austriaca,  P.  nigricans,  P.  m^ritima,  P.  laricio 
and  P.  pinea,  as  well  as  on  spruce.  Some  observations  tend  to  show 
that  these  beetles  may  be  attracted  from  a  distance  of  from  5  to 
10  furlongs  when  in  search  of  food. 

AV^LANDER  (Adolf).  Barkborrens  f5rmaga  att  d5da  friska  granar 
experimentelt  bevisad.  [Experimental  evidence  that  Ips  typo- 
graphics  is  able  to  kill  perfectly  healthy  spruce  trees.]— /Sic^5- 
vdrdsforeningens  Tidskrift,  Stockholm,  1916,  nos.  6-7,  pp.  520-526, 
3  figs. 

In  some  experiments  made  to  solve  the  problem  whether  bark- 
beetles  are  able  to  kill  perfectly  healthy  trees,  two  spruce  trees  were 
surrounded  loosely  about  12  feet  above  the  groimd  by  brass-gauze 
2  feet  wide  and  fastened  at  both  ends  by  wire.  In  these  cages  about 
450  bark-beetles  (Ips  typographus)  were  enclosed  on  the  25th  May  1913. 
The  beetles  immediately  began  to  seek  refuge  in  the  crevices  of  the 
bark,  where  they  started  making  their  galleries.  On  the  9th  June  the 
gauze  was  removed  and  40  per  cent,  of  the  beetles  were  found  dead, 
the  rest  having  entered  the  bark.  Many  of  these  had  made^theii 
escape  from  the  gauze,  but  afterwards  penetrated  the  bark  above  ot 
under  the  wires.  The  high  percentage  of  dead  beetles  may  have  been  due 
Tpartly  to  the  conditions  of  the  experiment,  some  being  probably  injured 
-when  collected.  They  were,  however,  very  rarely  caught  in  the  resin, 
as  they  always  retreated  in  good  time.    The  trees  were  inspected  on 
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the  2nd  of  August^  when  both  were  found  to  be  dead.    The  next  year 
the  experiments  were  repeated,  muslin  being  used  instead  of  the  metal 
gauze.    At  the  end  of  August  one  of  the  trees  was  felled.    The  egg- 
galleries  were  then  2-6  ins.  long  and  their  number  did  not  suggest 
that  any  other  bark-beetles  had  been  attracted  to  the  tree.    No  larval 
galleries  were  developed,  but  undeveloped  eggs  were  found  here  and 
there  in  the  galleries.    The  walls  of  the  egg  galleries  were  quite  hard 
and  polished,  as  if  impregnated  with  resin,  and  were  excavated  between, 
the  dead  and  the  living  part  of  the  bark,  the  latter  and  the  cambiunt 
behind  it  being  killed.    That  the  trees  themselves  were  not  killed  on. 
this  occasion  is  thought  to  have  been  due  to  the  bark-beetles  being 
too  few.    In  1915,  at  the  beginning  of  June,  the  experiments  were 
again  repeated  on  eight  trees.    On  the  15th  of  July  the  bark  surrounded 
by  the  musUn  was  quite  dead  and  by  the  middle  of  August  all  the  trees 
were  killed. 

Iragabdh  (Ivar).  M&nniskans  andel  i  insekth&rjningames  uppkomst. 

[The  part  played  by  man  in  the  origin  of  insect  ravages.] — Ymer, 
Stockholm,  1916,  no.  3,  pp.  273-281. 

This  is  a  popular  treatise  on  the  methods  by  which  man  has  himself 
brought  about  the  ravages  of  insects.  When  a  plant  was  first  cultivated, 
it  is  probable  that  all  insects  dependent  on  it  increased  enormously, 
with  disastrous  results.  The  same  will  doubtless  occur  again  when- 
ever a  wild  plant  comes  under  cultivation.  In  many  instances  by 
exterminating  wild  plants  man  has  driven  the  insects  feeding  on 
them  to  attack  closely  related  cultivated  plants,  as  happened  when 
the  Colorado  beetle  [Leptinotarsa  decemlineata]  became  a  pest  of 
the  potato ;  when  Theda  melinus  in  the  U.S.A.,  which  originally 
lived  on  Astragalus  molliSy  became  a  pest  of  beans,  peas,  cotton  and 
maize ;  and  when  Bruchus  brachialis,  which  in  the  South  of  Europe 
lived  on  wild  species  of  Vicia,  attacked  Vicia  viUosa  at  the  beginning 
of  this  century  in  France.  The  pests  of  one  country  have  been  intro- 
duced into  others  by  the  agency  of  man,  as  in  the  case  of  Phylloxera, 
the  gipsy  moth  [Lymantria  dispar],  the  brown-tail  moth  [Euproetis 
chrysorrhoea],  the  fruit  fly  [Ceratitis  capitata],  and  other  insects.  The 
author  summarises  the  instances  where  the  biological  method  of 
controlling  insect  pests  has  been  successfully  applied,  instancing  the 
case  of  the  cottony  cushion  scale  [Icerya  purchasi]  in  California, 
Marlatt's  voyage  round  the  world  in  search  of  the  natural  enemies  of 
the  San  Jos^  scale  [Aspidiotus  pemiciosus],  and  Silvestri's  voyage  to 
Africa  on  behalf  of  the  Government  of  Hawaii  in  search  of  the  enemies 
of  Ceratitis  capitata. 

TuLLGREN  (Albert).  En  ny  strit,  Typhlocyba  Bergmanni,  n.  sp.,  fran 
Norge.  [A  new  leaf-hopper,  Typhlocyba  bergmanni,  sp.  n.,  from 
Norway.] — Entomologisk  Tidskrift,  Stockholm,  1916,  pp.  64-69, 
Ifig. 

A  detailed  description  is  given  of  Typhlocyba  bergmanni,  sp.  n.,  found 
on  Mauken,  east  of  Trondhjem.  This  Homopteron  appeared  on  a 
road  at  the  beginning  of  August  in  countless  numbers,  where  it  was  a 
serious  nuisance  to  travellers.  It  is  said  to  be  closely  related  to 
jP.  hippocastani,  Edw. 
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Ljungdahl  (David).  Nagra  lepidopterologiska  anteeknlngar  och 
puppbeskrivningar  samt  en  del  parasitstekelynd.  [Some  notes  on 
Lepidoptera  with  descriptions  of  pupae  and  notes  on  Iohnexjmo- 
NiDAE  bred  from  them.]  —  Entomologisk  Tidshrift,  Stockholm, 
1916,  pp.  70-94,  37  figs. 

The  following  Ichneumonidae  are  recorded : — Pimpla  examinator 
from  a  pupa  of  Vanessa  urticaey  L.,  not  previously  recorded  from  this 
butterfly ;  Labrorychus  flexorius,  ThimD.,  from  Drepana  falcataria 
and  D.  lacertinaria ;  AmUytdes  subsericans,  Grav.,  from  Trachea 
(Hadena)  illyrica,  Frr. ;  AnUasta  didynuUor^  Thunb.,  from  Graptclitha 
(Xylina)  furdfera,  Hufn. ;  Casinaria  ischnogaster,  Grav.,  from  Eupi- 
thecia  (Tephroclystia)  sobrinata,  Hb. ;  Cratichneumon  nigritarius, 
Grav.,  from  Ematurga  atomaria,  L. ;  Heteropelma  calcator,  Wesm., 
from  Bupalus  piniarius,  L. ;  Hepiopdmus  leucostigmus,  Grav.,  from 
Diacrisia  Ivbridpeda  (Spilosoma  merUhrastri).  Excellent  drawings  by 
the  author  himself  are  given  of  the  pupae  of  many  Lepidoptera, 
including  those  of  Charaeas  graminis,  Pclia  (Mamestra)  oteracea^ 
P.  cofUigua,  P.  pisi  and  Scotogramma  trifdii. 


TuLLOREN  (Albert).    En  Idmsk  fiende  till  var  v&n  nyekelpigan.     [An 

insidious  enemy  of    our    friend  the  Ladybird.] — Entomolcgisk 
Tidskrifi,  StocMwlm,  1916,  pp.  95-98, 1  fig. 

The  Braconid,  PerUitus  terminate,  Nees,  is  recorded  as  having  been 
bred  from  CocdneUa  septemjmnctata,  L.,  near  Stockholm, 


NoRSTROM  (Fr.).   Lepidopterologiska  notiser.  [Notes  on  Lepidoptera.] 
—EnUmologisk  Tidskrifi,  Stockholm,  1916,  pp.  115-130. 

The  following  Dipterous  and  Hymenopterous  parasites  of  Lepidoptera 
were  bred : — ^The  Tachinids,  Phryxe  (Exorista)  vulgarisy  Fall.,  from 
Pieris  napi  and  Vanessa  ioy  and  Winthemia  qtiadripustidata,  F.,  from 
Pergesa  (MetopsUus)  porcdlus,  L. ;  and  the  Ichneumons,  Paniscus 
cephaloies  ana  Eurytabus  larvarum,  from  Dicranura  vinvlay  and 
Labrorychus  tenuicomis  from  Drepana  falcataria,  L. 


Coleman  (— ).    Pests  and  diseases  of  coffee.  —  Planters*  Chronids, 
Bangalore,  xi,  no.  37,  9th  September  1916,  pp.  456-468. 

In  a  lecture  on  the  pests  and  diseases  of  coffee,  the  author  stated 
that  though  the  green  bug  [Coccm  viridis]  had  spread,  it  was  not  likely 
to  ruin  coffee  in  Coorg  and  Mysore,  as  its  numbers  had  been  kept  down 
by  fungi.  Investigation  has  shown  that  at  least  four  species  of  ants 
are  associated  with  this  scale.  The  coffee  borer  [Zeuzera  cqffeae]  and 
other  serious  pests  were  troublesome  during  the  past  year.  Repellents 
have  proved  useless  against  this  borer  and  scrubbing  the  bark  is  the 
only  treatment  which  can  be  reconunended,  as  it  removes  a  large 
number  of  eggs  and  the  larvae  cannot  reach  the  tree  from  eggs  which 
fall  to  the  ground.  From  150  to  200  trees  can  be  treated  in  a  day  by 
one  man. 
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Fbogoatt  (W.  W.).  Forest  Longieom  Beefles  and  their  Parasites. — 
Agric.  Gaz.  New  South  Wdles^  Sydney,  xxvii,  no.  8,  August  1916, 
pp.  561-567,  3  plates.    [Received  3rd  October  1916.] 

Phoracantha  recurva^  Newm.,  is  common  in  New  South  Wales  in 
EucalyptiM  novae-angliae  and  E.  rostrata.  Observations  made  in  the 
month  of  February  showed  that  eggs  are  deposited  upon  the  bark  of 
fallen  branches  of  E.  rostrata  in  irregular  rows.  Newly  eme^ed  larvae 
were  found  on  8th  March.  Feeding  takes  place  for  several  months 
under  the  bark,  but  later  the  larvae  enter  the  deeper  layers  of  the  wood, 
in  which  position  pupation  takes  place.  It  is  parasitised  to  an  extent 
of  70  per  cent,  in  the  larval  stage,  and  is  thus  prevented  from  becoming 
a  serious  pest  of  timber.  The(Smd,  Trogodendronfasciciilatum,iato\md 
in  the  larval  sta^e  in  the  galleries  of  P.  recurva.  The  eggs  of  this  parasite 
are  probably  laid  upon  the  bark,  and  the  larvae,  upon  hatching,  work 
their  way  into  the  galleries  of  the  host.  Adults  emerge  in  October 
and  November.  The  Braconid,  Iphiauiax  rubricepSy  sp.  n.,  which  also 
,  attacks  the  larva,  is  widely  distributed  in  Australia ;  related  species, 
/.  phoracanthae,  sp.  n.,  and  /.  morleyi,  sp.  n.,  have  been  reared  from 
cocoons  found  in  the  galleries  of  tlus  Longieom.  Bethdium  munda, 
Blackb.,  is  widely  distributed  in  Tasmania  and  Australia  and  in  the 
larval  stage  bores  into  the  small  branches  of  E.  novae-anglicaey  causing 
them  to  break  off.  The  whole  of  the  larval  and  pupal  stages,  occupying 
at  least  two  years,  are  passed  within  the  branch.  Where  preventive 
measures  are  worth  while,  it  would  be  possible  to  reduce  the  numbers 
of  these  beetles  by  burning  the  fallen  branches. 


Fbogoatt  (W.  W.).  A  Descriptive  Catalogue  of  the  Scale-Inseets 
(*«  Coecidae  ")  of  Australia.— ^^ic.  Gaz.  New  South  Wales,  Sydney y 
xxvii,  no.  8,  August  1916,  pp.  568-578,  2  plates.  [Received 
3rd  October  1916.] 

The  following  species  of  Coccidae  are  described: — Eriococcus 
cypraeaeformis,  FuU.,  on  Casuarina  sp.  from  Western  Australia; 
E.  eUganSf  FuU.,  on  Casuarina  humUis  from  Western  Australia; 
E,  eucalypti.  Mask.,  on  Busaria  spinosa  (native  blackthorn),  Pitto- 
spoTum  undatum,  Myoporum  sp.  and  Aster ;  E.  gregarius,  sp.  n.,  on 
several  species  of  Eucalyptus  near  Sydney ;  E.  gurneyi,  Full.,  on  an 
undetermined  plant;  E.  haheae  on  Hakea  ilicifolia  (needlewood) ; 
E.  imperfecttfs  on  Melaleuca  sp. ;  E.  irregularis,  sp.  n.,  on  Eucalyptus 
piperita ;  E.  hptospenni.  Mask.,  on  Leptospermum  laevigatum,  L,  sco- 
parium  and  Kunzea  corifolia;  E.  muUispinus,  Mask.,  on  Acacia 
armata  in  Victoria  and  ou  Epacris  longifdia  in  New  South  Wales ; 
E.  pida,  sp.  n.,  on  Eumlyptus  sp.  in  West  Australia  ;  E.  serraiHobis, 
Green,  on  Eucalyptus  gracilis ;  E.  simplex.  Mask.,  on  Eumlyptus  sp. ; 
E.  sordidus.  Green,  on  Hdichrysumferrugineum  in  Victoria ;  E.  spiniger. 
Mask.,  on  Eucalyptus  sp.  near  Sydney ;  E.  tepperi.  Mask.,  on  Eucalyptus 
globulus  and  Busaria  spinosa  in  South  Australia  and  on  E.  viminalis  in 
Tasmania ;  E.  tessdlatus,  sp.  n.,  on  Eucalyptus  sp.  in  New  South  Wales ; 
E.  tricarinatus.  Full.,  on  galls  of  Maskeliia  globosa,  FuU.,  on  Eucalyptus 
gomphocephalus  in  West  Australia ;  E.  viUosa,  sp.  n.,  on  Busaria 
spinosa  in  New  South  Wales. 
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Walton  (W.  B.)  &  Davis  (J.  J.).  Cutworms  and  their  Control  in 
Corn  and  other  Cereal  Crops.— U.S.  Dept.  Agric.yWashtngton,  D.C., 
Farmers'  Bull.  no.  739,  Ist  June  1916,  3  pp.,  1  fig.  [Received 
3rd  October  1916.] 

This  paper  gives  an  account  of  the  habits,  life-history  and  methods 
of  control  of  ^cophotia  {Peridroma)  margarUosa  and  other  cutworms. 

Gibson  (E.  H.).  The  Com  and  Cotton  Wireworm  In  its  Relation  to 
Cereal  and  Forage  Crops,  with  Control  Measures.— 77.iS.  Dept. 
Agric.y  Washington^  D.C.,  Farmers'  Bull.  no.  733,  9th  June  1916, 
7  pp.,  3  figs.    [Received  3rd  October  1916.] 

The  Elaterid,  Horistonotus  yJderi,  Horn,  causes  injury  to  cotton  and 
maize  in  North  and  South  Carolina,  Illinois,  Missouri,  Arkansas  and 
Mississippi.  In  the  immature  stages  it  appears  to  occur  only  in  sandy 
soils.  In  addition  to  maize  and  cotton,  the  roots  of  other  plants  are 
attacked  by  the  larvae,  including : — Oats,  rye,  cowpea,  Johnson  grass, 
sweet  potato,  tobacco,  water-melon,  and  a  species  of  wild  bamboo. 
Adults  have  been  observed  feeding  on  stems  of  cowpeas  and  leaves  of 
maize  and  crabgrass.  Larval  injury  results  in  the  production  of 
dwarfed,  unhealthy  plants.  In  the  case  of  cotton,  the  larvae  bore  into 
the  seed  and  cause  the  death  of  the  very  young  plant.  Adults  are 
present  from  early  June  imtil  the  end  of  August.  !l%gs  are  laid  during 
the  end  of  June  and  during  July  in  groups  of  from  3  to  20  in  the  soil 
round  the  roots  of  the  host  plants.  Hatching  takes  place  in  from 
8  to  11  days.  The  duration  of  the  larval  stage  is  two  or  possibly  three 
years.  Pupation  occurs  in  the  soil  in  May  or  June  and  adults  emerge 
after  about  12  days.  During  the  spring  and  summer,  larvae  are  to  be 
found  at  depths  varying  from  2  to  18  mches.  With  the  approach  of 
winter  they  penetrate  to  deeper  levels  and  in  mid-winter  occur  at 
depths  varying  from  4  to  6  feet.  During  this  period  feeding  practically 
ceases.  Under  experimental  conditions  larvae  have  been  kept  alive 
in  moist  sand  without  food  for  six  months.  They  appear  to  be  suscep- 
tible to  extremes  of  moisture  and  drought.  The  adult«  fiy  at  night 
and  are  capable  of  migrating  several  miles.  Eggs  are  only  deposited 
on  recently  ploughed  fields. 

Control  measures  include  (1)  early  planting  of  crops,  followed  by 
frequent  cultivation  until  the  middle  of  Jime ;  (2)  crop  rotation  with 
clover,  cowpeas,  soy  beans  or  grasses  which  do  not  require  summer 
cultivation  ;   (3)  manuring  infested  area^. 

McGregor  (E.  A.).  The  Red  Spider  on  Cotton  and  how  to  Control  It 
— U.S.  Dept.  Agric.y  Washington^  D.C.,  Farmers'  Bull.  no.  735, 
12th  June  1916,  12  pp.,  10  figs.    [Received  3rd  October  1916.] 

Injury  to  cotton  by  TeLranychus  tdarius,  L.,  occurs  in  the  southern 
parts  of  the  United  States.  Attacks  of  this  pest  result  in  the  dis- 
coloration and  falling  of  the  leaves  and  sometimes  in  the  death  of  the 
plant.  Infestation  is  limited  to  small  areas ;  it  does  not  occur  con- 
tinuously over  large  tracts.  In  South  Carolina  the  winter  is  mainly 
Sassed  in  the  mature  female  stage  ;  a  few  males  may  be  present,  and 
uring  warm  periods,  eggs  may  be  laid.    Feeding  takes  place  on  wild 
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plants,  such  as  evening  primrose,  hedge  nettle,  sow  thistle,  wild 
geranium,  vetch,  blackberry,  and  Jerusalem  oak.  The  first  spring 
generation  of  females  develops  about  31st  March,  Between  this  date 
and  the  end  of  May  about  five  broods  occur  and  migration  to  other 
weeds,  garden  plants,  and  cotton  takes  place.  In  the  latitude  of  South 
Carolina  the  spring  and  suromer  generations  mature  in  less  than  11 
days,  while  during  an  average  season  17  generations  are  produced. 
The  incubation  period  of  the  eggs  of  both  sexes  is  about  four  days, 
though  males  reach  maturity  slightly  sooner  than  the  females.  Mature 
females  on  cotton  feed  for  about  18  hours  before  ovipositing.  Eggs 
are  deposited  in  clusters  on  the  under  surface  of  the  leaves,  each  female 
laying  about  six  eggs  daily  during  a  period  of  from  8  to  10  days. 
Feeding  continues  at  intervals  during  the  egg-laying  period.  The 
duration  of  the  adult  stage  in  suiomer  is  about  12  days ;  this  period 
increases  with  a  fall  in  temperature  and  in  winter  may  extend  over 
150  da^s.  Migration  to  winter  hosts  takes  place  in  late  autumn. 
In  addition  to  the  wild  plants  above  mentioned,  cultivated  violets 
frequently  become  infested.  Adult  females  are  able  to  travel  over 
smooth  surfaces  at  the  rate  of  600  feet  in  24  hours.  Dispersal  is 
effected  by  active  migration,  heavy  rains,  and  by  wind. 

Predaceous  enemies  include  mites,  thrips,  bugs,  lacewing  flies, 
Syrphid  flies,  midges,  etc.  Preventive  measures  include  (1)  the  des- 
truction of  weeds  in  or  near  cotton  fields ;  (2)  control  on  cultivated 
plants  by  spraying  with  sodium  arsenate  at  the  rate  of  1  lb.  to  20  U.8. 
gals,  water ;  (3)  crop  rotation  with  wild  grasses  and  small  grains ; 
(4)  the  maintenance  of  a  finely-pulverised  surface  mulch  to  hinder  as 
far  as  possible  migration  from  one  plant  to  another ;  (5)  the  use  of 
fertiliiiers  to  promote  vigorous  growth  of  the  cotton  plants.  When 
infestation  first  appears  in  cotton  fields,  affected  plants  should  be 
removed  and  destroyed.  In  cases  of  more  general  infestation,  appli- 
cation of  one  of  the  following  sprays  is  recommended  :  —  (1)  Potassium 
sulphide,  1  oz.  to  2  gals,  water ;  (2)  Ume-sulphur ;  (3)  kerosene 
emulsion ;  (4)  flour-paste  solution,  1  gal.  stock  solution  to  12  sals, 
water.  The  spray  should  be  appUed  very  thoroughly  and  should  be 
repeated  a  week  later. 

Gibson  (E.  H.).  The  Clover  Leafhopper  and  Its  Control  in  the  Cental 
States.  —  U.  S.  Dept.  Agric.,  WashingUm,  B.C.,  Farmers'  Bull, 
no.  737,  26th  June  1916,  8  pp.,  5  figs.  [Received  3rd  October 
1916.] 

AgaUia  sanguinclenta,  Prov.,  occurs  in  southern  Canada,  throughout 
the  United  States,  and  in  Mexico.  The  principal  host  plants  include 
certain  leguminous  crops,  such  as  lucerne,  clover,  cowpea  and  vetch. 
This  Jassid  is  also  common  on  native  and  cultivated  grasses,  and  has 
been  found  on  wheat  and  sugar-beet.  The  most  serious  injury  to 
clover  and  lucerne  in  the  central  States  is  caused  in  the  spring  aiid 
early  summer,  when  the  epidermis  of  the  stem  and  leaf  is  thin  and 
easily  punctured.  Seed  production  may  be  affected  by  the  puncturing 
of  the  flower  buds  and  petals,  while  distortion  or  gaU-formation  may 
result  from  the  dei)osition  of  eggs  in  the  stem  or  leaf  tissue.  The 
incubation  period  of  the  eggs  during  the  summer  in  southern  Illinois 
varies  from  5  to  12  days  and  the  nymphal  stage  from  18  to  35  days. 
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In  southern  Missouri  and  northern  Arkansas  three  broods  occur 
annually,  the  first  appearing  in  April  and  May,  the  second  in  June  and 
July,  the  third  in  August  and  September.  Further  south  it  is  probable 
that  four  or  more  generations  are  produced  each  year.  In  the  northern 
States  hibernation  takes  place  in  the  adult  stage  at  the  base  of  grasses 
and  weeds,  while  in  the  central  States  adults  merely  shelter  during 
cold  weather  and  come  out  to  feed  during  warm  days.  In  the  extreme 
south-west  activity  is  retained  throughout  the  year. 

Several  species  of  wild  birds,  as  well  as  poultry,  feed  on  both  the 
nymphs  and  adults  of  A.  scmguinclenta.  Among  artificial  methods  of 
control  are  included  (1)  the  burning  of  rubbish  and  vegetation  along 
fences  and  roadsides  during  the  winter  months,  (2)  close  cutting  or 
pasturing  of  lucerne  and  clover  crops  and  grass  land,  and  (3)  the  use  of 
the  hopperdozer,  preferably  when  the  crop  is  about  half-grown. 

Cabbage  Worms  doing  great  Damage. — WeeJdy  Press  Bull,,  Penns. 
Dept.  Agric.,  Harrisburg,  i,  no.  37, 21st  September  1916. 

Injury  by  cabbage  worms  \Pieris  spp.]  may  be  prevented  by  spraying 
with  lead  arsenate  at  the  rate  of  2  or  3  lb.  paste  to  50  U.S.  gals,  water. 
This  spray  may  be  rendered  more  adhesive  by  the  addition  of  2  or  3  gals, 
resin-lye  mixture,  3  or  4  lb.  fish  oil  soap  or  a  few  pounds  of  glue  to  each 
50  gals,  of  solution.  Resin-lye  mixture  is  prepared  from  1  pt.  fish  oil, 
5  lb.  resin,  1  lb.  concentrated  lye  and  water  to  make  5  U.S.  gals. 

Leaf  Rollers  in  Pennsylvania  Orchards. — Weekly  Prsss  BuU.,  Penns. 
Dept.  Agric.^  Harrisburgy  i,  no.  33,  28th  September  1916. 

The  oblique-banded  leaf -roller  [Cacoecia  rosaceana]  has  appeared  in 
several  orchards  in  Pennsylvania.  In  New  York  State  thw  insect  is 
injurious  to  the  fruit  and  foliage  of  apple,  pear,  peach,  plum  and  cherry. 
The  larvae  mature  in  June  and  adidts  appear  about  a  month  later. 
There  is  one  generation  annually,  the  winter  being  passed  in  the  egg 
stage.  The  use  of  a  miscible  oil  spray,  such  as  Scalecide,  has  been  f  oimd 
satisfactory  for  controlling  the  larvae. 

Obiedoff  (S.)  &  Pehuvanoglou  (D.-V.).  Observations  sur  les 
inseetes  de  la  vigne  (Eudimis  et  Cochylis)  i  TBcole  Nationale 
d' Agriculture  de  Hontpellier  en  1915.  [Observations  on  Polychrosis 
botrana  and  Clysia  ambigueUa  at  the  National  School  of  Agricul- 
ture at  Montpellier  in  1915.] — Ann.  Ecole  Nat.  cTAgric.,  Mont- 
pettier,  xiv,  no.  4,  April  1915,  pp.  264-281.  [Received  5th 
October  1916.] 

The  results  of  these  observations  are  shown  in  a  12-page  table.  A 
general  study  of  the  varieties  of  vine  cultivated  at  the  school  was 
planned,  but  owing  to  partial  losses  there  due  to  mildew  and  also  owing 
to  a  possible  inmiigration  of  moths  from  neighbouring  vineyards 
ravaged  by  nwldew,  the  conditions  under  which  the  work  was  done 
were  exceptional  and  rather  favourable  to  the  insects.  On  each 
variety  of  vine  a  more  or  less  characteristic  bunch,  bearing  traces  of  an 
average  attack,  was  examined,  a  count  being  made  of  the  total  number 
of  grapes  and  of  the  number  of  infested  grapes,  the  percentage  of 
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infestation  being  shown  in  the  first  column  of  the  table.  The  second 
part  of  the  work  comprised  the  classification  of  the  insects  infesting 
the  grapes,  usually  as  larvae,  but  also  as  pupae.  Three  columns  show 
the  niunber  of  P.  botrana,  C,  ambigueUa  and  unidentified  insects,  these 
being  mostly  pupae  or  larvae  crushed  during  the  process  of  examina- 
tion. The  data  thus  obtained  in  suiomer  are  of  value  for  control 
measures  to  be  taken  in  the  following  winter.  The  infestation  varied 
from  81*1  per  cent,  to  0  per  cent.,  and  without  determining  the  causes 
of  this  inequality,  attention  is  drawn  to  the  eicterior  characteristics  of 
the  bunches  of  the  several  varieties,  those  most  subject  to  attack 
having  bunches  in  which  the  grapes  are  close  together.  The  shape  of  a 
bunch  is  immaterial,  but  the  shape  of  the  grapes  has  an  appreciable 
influence.  Elongate  grapes,  such  as  the  Santa  Paula,  are  a  charac- 
teristic example  of  this :  these  grapes  split  down  their  entire  length 
once  they  have  been  pierced.  The  split  is  very  deep  and  the  larva  is 
compelled  to  attack  another  grape,  leaving  the  first  one  spoilt  even 
though  very  little  feeding  has  taken  place.  The  flavour  of  the  pulp 
seems  to  have  a  marked  effect  on  the  eictent  of  the  injury  and  French 
vines  seems  to  be  preferred,  though  nothing  definite  can  be  said  on  this 
point  owing  to  possible  variations  due  to  mildew  injury  in  the  vineyards.. 
The  varieties  which  are  least  attacked  are  those  in  which  the  bunches 
are  normally  very  loose,  or  in  which  they  have  been  thinned  by  mildew. 
Grapes  which  do  not  touch  one  another  present  difficulties  to  the 
passage  of  the  larva.  A  particular  case  of  immunity  is  connected  with 
the  volume  of  the  pulp.  In  American  vines,  which  have  very  little 
pulp,  or  in  which  the  seeds  fiU  most  of  the  pulp,  grapes  may  be  noticed 
which  have  been* attacked  in  various  places  without  the  insect  pene- 
trating.  This  must  be  either  due  to  the  flavour  or  to  the  fact  that  the 
volume  of  the  pulp  is  too  small  to  satisfy  the  larva.  The  count  showed 
that  P.  botrana  was  predominant  and  of  931  individuals,  there  were 
812  P.  botrana,  80  C.  ambigueUa  and  39  unidentified  pupae. 

CHAUviaN^  (A.).  La  ginteation  des  Ampilophages  dans  le  Centre,  en 
1916.  [Insect  pests  of  the  vine  in  Central  France  during 
1916.] — Rev.  Viticulture^  Paris,  xlv,  no.  1162,  5th  October 
1916,  pp.  216-219. 

Observations  made  during  1916  in  Central  France,  especially  in 
Touraine,  point  to  the  growmg  preference  of  Clysia  ambigueUa  and 
Pdychrosis  botrana  for  vines  yielding  white  grapes,  such  as  Gros- 
Pineau,  Petit-Pineau,  FoUe-Blanche,  Chasselas,  etc.  Infestation  by 
C.  ambigueUa  is  diminishing,  while  that  by  P.  botrana  is  increasing. 
High  summer  temperatures  check  these  pests  only  if  they  occur  at  the 
time  when  the  eggs  are  on  the  pellicle  of  the  grape. 

SiLVESTRi  (F.).  Descrizione  di  alcuni  Imenotteri  Braconidi  parassiti  dl 
Ditteri  Tripaneidi  nell'  India.  [A  description  of  some  Braconids 
parasitic  on  Trypaneids  in  India.] — Separate,  dated  27th  Septem- 
ber 1916,  from  BoU.  Lab.  Zool.  Gen.  Agrar.  R.  Scuola  Sup.  Agrxc,^ 
Portici,  xi,  pp.  160-169,  6  figs. 

This  paper  describes  six  new  Braconids  parasitic  on  Trjrpetid  flies  in 
India,  viz  : — Bracon  fletcheri  from  fruits  of  Zizyphus  jujuba,  infested 
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with  Carpomyia  vesuviana,  Costa ;  Opitis  Jletcheri  from  pupae  of 
Dacus  (Chaetodacus)  curcfuinta^y  Coq.,  in  the  fruits  of  Momardica 
charantia ;  Oyiw«  incisi,  from  pupae  of  Dacus  (Chcietodacus)  indsuSy 
Walk.,  iiiiestmg  the  fruit  of  Careya  arborea  (Jak) ;  Biosteres  car- 
pomyiae  from  pupae  of  C.  vesuviana ;  Biosteres  persulcattis  and 
B.  campensans  from  pupae  of  D.  incisus.  Two  females  of  B,  compensans, 
considerably  smaller  than  the  type,  were  bred  from  pupae  of  D.  indsics 
infesting  Solanum  verbascifdium. 

Malenotti  (E.).  Muovi  Diaspiti.  [New  Diaspids.] — Separate,  dated 
12th  October  1916,  from  Redia,  Florence,  xii,  no.  1,  pp.  183-194, 
1  plate. 

This  paper  describes  three  new  Diaspids  : — Lepidosaphes  tuberculata 
from  leaves  of  Cymhidium  tracyanum  in  greenhouses  at  Florence ; 
Lepidosaphes  diaspidifarmis  from  leaves  of  Mirceujenia  plardpeSy 
collected  in  Chili ;  Dinaspis  annae  found  together  with  Lepidosaphes 
beckii,  Newm.  {citricolay  Pack.),  and  Chrysomphalus  {AonidieUa) 
aurarUii,  Mask.,  on  Citrus  medica  acida  in  Barbados. 


Barroetavena  (F.  a.)  &  Girola  (C.  D.).  Segundo  resumen  de  los 
trabajos  efectuados  per  la  comisidn  nacional,  deslgnada  per  el 
Ministerio  de  Agricultura  para  propagar  la  Prospaltella  (ProspaU 
teUa  berleseiy  How.),  como  medio  de  destruir  la  Diaspis  (Diaspis 
pentagona,  Targ.,),  durante  el  segundo  periodo»  desde  AbrQ  a 
Noviembre  de  1915.  [Second  resum6  of  the  work  done  by  the 
National  Commission  nominated  by  the  Ministry  of  Agriculture  to 
establish  Prospaltella  berlesei,  as  a  means  of  destroying  Aulacaspis 
pentagofuZy  during  the  second  period  of  working,  from  April  to 
November  1915.] — Bol.  Minist.  Agric.,  Buenos  Aires,  xx,  nos.  5-6, 
May-June  1916,  pp.  314-324, 1  col.  plate.  [Received  13th  October 
1916.] 

A  report  of  the  work  done  in  1914  has  already  been  abstracted  [see 
this  RevieWy  Ser.  A,  iv.,  p.  18].  From  June  to  mid-October  1915, 
929,776  twigs  parasitised  by  ProspaUeUa  berlesei  were  distributed  to 
2,523  fruit-growers  in  245  localities  in  Argentina.  No  twigs  were  sent 
to  localities  free  from  Aidacaspis  pentagona  and  in  doubtful  cases  a 
careful  inspection  was  made  in  order  to  avoid  infesting  immune  areas. 
The  necessity  for  a  further  distribution  depends  on  the  conditions 
observed  before  the  next  period  Jime-October,  1916.  In  the  opinion 
of  the  Commission  good  results  have  been  obtained  up  to  the  present 
and  instances  are  cited  in  support  of  this.  On  the  twigs  which  were 
distributed  the  following  other  insect  enemies  of  A.  pentagona  were 
noted  : — Rhizobius  lophantaCy  Blaisd.,  CocddophUus  citricola,  Breth., 
and  Salpingogaster  nigriventris,  Big.  Lahille  has  recorded  the  following 
Aphelinine  parasites  of  A.  pentagona  in  Argentina  : — Aphdinus  fusci- 
pennisy  How. ;  Archenomus  bicdor,  How.,  Aspidiotiphagus  cUrinuSy 
Crwf.,  Teirastichus  canadmsis,  Ashm.,  Prospaltella  martfeldti.  How., 
and  Signiphora  a^pidioti,  Ashm.  Brfethes  has  recorded : — ProspaUeUa 
aurantiiy  How.,  Trichogramniatoidea  signiphoroides,  Breth.,  Diaspi- 
dophUus  paUidus,  Breth.,  Prospaltoides  hmoardi,  Breth.,  Signiphora 
caridea,  Breth.,  S.  pUUensis,  Breth.,  and  Bimacrocerus  platensis,  Breth. 
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The  Commission  never  had  an  opportunity  of  ascertaining  that  any 
of  these  parasites  and  hyperparasites  had  attained  the  same  diflosion 
as  P.  berlesei,  but  recognises  that  some  of  them  are  useful  auxiliaries. 
It  was  not  possible  to  ascertain  whether  epidemic  infection  of  the  kind 
suggested  by  Grassi  [see  this  Review,  Ser.  A,  iv,  p.  200]  was  responsible 
for  some  deaths  which  were  neither  natural  nor  due  to  parasitation  by 
P.  berlesei. 

Gibson  (A.).  Reports  on  Insects  of  the  Year ;  Division  no.  i,  Ottawa 
District — 46th  Ann.  Rept.  Entom.  Soc.  Ontario,  1915,  Toronto, 
1916,  pp.  11-14,  1  fig.    [Received  10th  October  1916.] 

The  following  insects  were  recorded  as  attacking  field  crops: — 
Melanoplics  atlarUis  (lesser  migratory  locust)  and  Cammda  peUucida 
on  oats,  barley,  timothy,  clover,  etc. ;  Euxoa  tesseUcUa  (striped  cut- 
worm) on  beets,  carrots  and  onions ;  E.  messoria  (dark-sided  cutworm) 
and  E.  ochrogaster  (red-backed  cutworm)  on  various  vegetables; 
Chortophiia  (Phorbia)  brassicae  (cabbage  maggot)  on  cauliflower, 
cabbage,  turnips  and  radish;  Hylemyia  arUiqua  (imported  onion 
maggot) ;  Chortophiia  fttsdceps  (seed-corn  maggot)  on  beans ;  Crioceris 
asparagi,  L.,  and  C.  I2'punctata,  L.  (asparagus  beetles)  on  asparagus ; 
MacrcJbasis  unicolor,  Kirby  (ash-grey  blister  beetle)  on  potato,  beans, 
peas,  beets,  etc. ;  Systena  frontalis  (red-headed  flea-beetle)  on  potato, 
aster,  chrysanthemums;  Acyrthosiphan  {Macrosiphum)  pisi  (pea 
aphis) ;   PsUa  rosae  (carrot  rust  fly). 

Fruit  trees  were  attacked  by  Lepidosaphes  vlmi,  L.  (oyster-shell 
scale),  CyAia  jxnnoneUa  (codling  moth),  and  Taxonus  (Ametastegia) 
glabratus.  Fall,  (dock  sawfly)  on  apples. 

Greenhouse  and  garden  plants  were  also  injured  by  PoecHooapsus 
lineatus,  F.  (four-lined  leaf  bug)  on  aster,  dablia,  etc.,  and  Diarthro- 
nomyia  hypogaea,  Lw.  (chrysanthemum  midge). 

CosENS  (A.).  Reports  on  Insects  of  the  Year ;  Division  no.  8,  Toronto 
District — 46ih  Ann.  Rept.  Enlom.  Soc.  Ontario,  1915,  Toronto, 
1916,  pp.  14-16.    [Received  10th  October  1916.] 

The  following  injurious  insects  were  reported: — ^Tent  caterpillars 
[Malacosoma]  on  choke  cherry  and  other  native  trees  and  on  culti- 
vated fruits ;  PsHa  rosae  (carrot  rust  fly)  on  carrots ;  Trichiocamjms 
viminalis,  Fall.,  on  California  poplar ;  Recur varia  naneJla  (lesser  bud- 
moth)  on  pear  and  apple ;  several  species  of  Aphids  on  roses,  spiraea, 
nasturtium,  etc. ;  Dasyneura  tororUoensis,  Felt,  a  new  species  causing 
root  galls  on  Maianthemum  canadense,  F.  (false  Solomon's  seal)  and 
grasshoppers  including  Melanoplvs  femur-rubrum.  The  last-named 
was  parasitised  by  Nematodes  belonging  to  the  genera  Gordius  or 
Mermis. 

Morris  (F.  J.  A.).  Reports  on  Insects  of  the  Year ;  Division  no.  6, 
Port  Hope  District.  —46th  Ann.  Rept.  Entotn.  Soc.  OrUario,  1915, 
Toronto,  1916,  pp.  17-21.    [Received  10th  October  1916.] 

Insect  pests  recorded  include : — Tent  caterpillars  [Malacosoma] ; 
Lepidosaphes  ulmi  (oyster-shell  scale)  on  wild  and  cultivated  apples ; 
Eriocampoides   limacina   (Selandria  cerctsi)   (pear   slug)   on   cherry ; 
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Crambus  spp.  in  meadows;  tussock  caterpillars  [Hemerocampa]  on 
horse-chestnuts ;  Saperda  tridentata  on  elm ;  and  Blepharida  rnois  on 
sumach. 

Ross  (W.  A.).  Reports  on  Insects  of  the  Year ;  Division  no.  7,  Niagara 
District. — 46di  Ann,  Rept.  Entom,  Soc.  Ontario,  1915,  Toronto^ 
1916.    pp.  21-24.    [Received  10th  October  1916.] 

The  following  injurious  insects  were  recorded : — Aphis  sorbiy 
A.  pomi,  and  A.  avenae,  on  apple ;  PsyUa  pyriccHa  (pear  psylla) ; 
Aegetia  pictipea  (lesser  peach  borer),  attacking  the  trunk  and  larger 
branches  of  peach  trees ;  Myzus  cerasi  (cherry  aphis)  on  sweet  cherry ; 
Byturus  unicdor,  destroying  the  flowers  and  foliage  of  raspberry ; 
Monophadnus  (Monophadnotdes)  rubi  (raspberry  sawfly),  on  the  foliage 
of  raspberry  ;  Rhopalosiphum  ligustri  (privet  aphis,  on  privet ;  Crioceris 
asparagi  (asparagus  beetle).  The  last-named  was  heavily  parasitised 
by  the  Chalcid,  Tetrastichics  asparagi.^  Two  generations  of  T.  asparagi 
were  observed,  adults  of  the  first  appearing  early  in  June,  and  those  of 
the  second  late  in  July. 

Caesar  (L.).  Insects  of  the  Season  in  Ontario. — 46ih  Ann.  Bept.  Entam. 
Soc.  Ontario,  1915,  Toronto,  1916,  pp.  29-33.  [Received  10th 
October  1916.] 

Insect  pests  recorded  during  1915  were : — Cydia  (Carpocapsa) 
pomoneUa  (codling  moth) ;  Conotrachdus  nenuphar  (plum  curcuho) ; 
Aspidiotus  pemiciosus  (San  Jos6  scale) ;  Eriophyes  pyri  (blister  mite) ; 
Cacoecia  rosaceana,  C.  argyrospila  and  C.  semiferana  (leaf-rollers) ;  the 
Capsids,  Neurocdjms  nubilis,  Paracaiocoris  colon,  Lygidea  mendax  and 
Heterocordylus  malinus  on  apples ;  Malacosoma  americana  and 
M.  disstria  (tent  caterpillars) ;  Alsophila  pometaria  (fall  canker  worm) 
on  American  elm,  birch,  oak,  basswood;  Psylla  pyricola  (pear 
psylla) ;  Eriosoma  (Schizoneura)  lanigerum  (woolly  aphis)  on  apples ; 
Myzus  cerasi  (black  aphis)  on  cherry  ;  Aegeria  (Sanninoidea)  exitiosa 
(peach  borer)  in  peach ;  A.  pictipes  (lesser  peach  borer) ;  Macro- 
aactylus  svbspinosus  on  grapes ;  Tetranychus  pHosus  (red  spider)  on 
plum  and  apple  ;  HaUica  chalybea  (grape-vine  flea-beetle)  on  grapes  ; 
Typhlocyha  comes  (grape  leaf-hopper)  on  red  grapes  in  the  Niagara 
district ;  Monophadnus  rubi  (raspberry  sawfly)  on  raspberry ;  Aegeria 
tipuliformis  (imported  currant  borer)  on  currants  ;  Sidemia  (Hadena) 
devastatrix  (glassy  cutworm)  on  wheat  and  barley ;  Anthonomus 
signatus  (strawberry  weevil) ;  Hylemyia  antiqaa  (Pegomyia  ceparum) 
(imported  onion  maggot) ;  Cercopidae  (spittle  bugs)  on  meadow 
grass ;  and  Trichiocampus  viminalis.  Fall,  (poplar  sawfly)  on  CaroUna 
poplar. 

Pupae  of  the  forest  tent  caterpillar  [Malacosoma  disstria"]  were 
parasitised  in  some  localities  to  an  extent  of  90  per  cent,  by  the  Sarco- 
phagid,  Sarcophaga  aldrichia,  Parker.  Eggs  of  the  Tachinid,  Dory- 
phorophaga  (Phorocera)  doryphorae  were  observed  on  the  Colorado 
potato  beetle  [Leptinotarsa  decemlineata]  in  one  district.  This  is  a 
common  parasite  of  the  potato  beetle ;  the  eggs  are  deposited  on  the 
host  during  June,  and  nearly  full-grown  larvae  have  been  found  early 
in  July.  Eggs  and  adults  have  again  been  observed  in  the  middle  of 
September. 
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Oaesab  (L.).     The  Imported  Willow  and  Poplar  Borer  or  Cureutto 

(Cryptorrhynchus  lapathiy  L.) — 46th  Ann,  Rept,  Entom.  Soc.  Ontario, 
1915,  Toronto,  1916,  pp.  33-40,  3  figs.  [Received  lOth  October 
1916.] 

An  outbreak  of  Cryptorrhynchus  lapathi  occurred  during  the 
summer  in  the  eastern  part  of  Toronto  Island.  Investigation  showed 
that  this  insect  is  widely  distributed  in  the  Province,  especially  in  the 
southern  part.  The  species  of  poplar  preferred  are  Populus  candicans 
and  P.  halsamifera,  and  to  a  less  extent,  P.  deUoides.  Among  willows, 
the  most  severe  injury  is  caused  to  several  native  species,  including 
the  scrub  willows  and  Salix  fragilis  (crack  willow).  In  Europe, 
C.  lapathi  attacks  several  species  of  willow  and  poplar  and  a  few  species 
of  birch  and  alder,  including  Alnus  incana.  In  the  United  States, 
almost  all  native  and  imported  willows  and  poplars  are  injured  and, 
in  addition,  Betida  pumila  and  B.  nigra.  Damage  is  caused  by  the 
larvae,  which  bore  into  the  sapwood  and  heartwood  of  the  host.  In 
the  case  of  old  trees,  tunnels  are  found  in  the  lower  branches,  while  in 
young  trees  the  base  of  the  trunk  is  attacked.  Injured  trees  become 
weakened  and  are  very  liable  to  be  broken  off  by  strong  winds.  Adults 
have  been  taken  in  May  and  between  the  beginning  of  July  and  the 
middle  of  October.  Feeding  takes  place  on  juices  exuded  from  the 
points  of  exit  and  from  punctures  made  in  the  yoimg  twigs.  In 
captivity  adults  fed  readily  on  ripe  apples  and  peaches.  Adults 
appearing  in  May  probably  oviposit  in  June,  and  oviposition  con- 
tinues tUl  early  in  August.  The  eggs  are  laid  singly  in  ca-vdties 
at  the  base  of  a  common  puncture.  The  winter  appears  to  be 
passed  in  either  the  egg  or  the  larval  stage.  The  larval  galleries 
run  nearly  straight  in  the  stem  or  branch  and  reach  a  length  of  from 
^J  to  4  inches,  pupation  taking  place  at  the  inner  end  of  the  gallery. 
Distribution  is  effected  by  the  adults,  which  are  probably  capable  of 
considerable  powers  of  flight,  and  by  the  transportation  of  poplars  and 
willows  from  infested  nurseries.  Infested  trees  should  be  cut  down 
and  burned  during  the  first  or  second  week  in  June,  after  the  oviposition 
of  adults  emerging  in  May.  It  is  also  advisable  to  plant  varieties  of 
willows  and  poplars  that  are  less  liable  to  attack,  such  as  Salix  aJba 
(white  willow),  S,  ludda  (glossy  willow),  Populus  alba  (white  poplar), 
and  P.  tremuloides  (aspen). 


Felt  (E.  P.).  Side  Injury  and  Codling  VLoi\i.—46th  Ann,  Rept.  Entom, 
Soc.  Ontario,  1915,  Toronto,  1916,  pp.  40-43.  [Received 
10th  October  1916.] 

Investigations  into  the  causes  of  side-injury  of  apples  in  the  western 
part  of  New  York  State  have  shown  that  a  connection  exists  between 
this  type  of  injury  and  late-hatching  larvae  of  the  first  brood  of  Cydia 
pomoneUa.  Larvae  hatching  from  eggs  deposited  in  late  June  or  earl^ 
July  temporarily  enter  the  surface  of  the  developing  fruit;  this 
position  is  soon  abandoned,  and  a  migration  to  the  blossom  end  occurs. 
This  type  of  injury  is  prevalent  in  orchards  along  the  south  shore  of 
Lake  Ontario  and  is  thus  beUeved  to  be  indirectly  due  to  local  climatic 
conditions.  The  minimum  temperatures  during  the  period  of  emerg- 
ence of  the  adults  are  such  that  ovipositicm  is  prevented  until  late  in 
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June.  Sprayed  orchards  in  one  county  showed  iujun*  N*arying  from 
25  to  35  per  cent.,  while  in  imsprayed  plots,  injury  NTuriod  from  30  to 
37  per  cent.  These  facts  are  sufficient  to  emphasise  the  need  fi>r 
thorough  annual  sprayings.  In  the  discussion  following  the  parser  it 
was  stated  that  a  somewhat  similar  type  of  injury  is  caused  m  Isova 
Scotia  by  the  budmoth  [Eucosma  ocdlana]. 


Du  Porte  (E.  M.).  Inseets  of  [Ste.  Anne's,  Que.,  Season  of  1915.— 
46th  Ann,  RepL  Entom.  Soc.  Ontario,  1915,  Townto,  1916^ 
pp.  48-50.    [Received  10th  October  1916.] 

An  abstract  of  this  report  has  already  been  published  [see  this 
Review,  Ser.  A,  Vol.  iv,  p.  485]. 


Du  Porte  (E. M).  The  Occurrence  of  Tychim  picirostris on  Clover 
at  Ste.  Anne's,  Que. — 46th  Ann.  Rept.  Entom.  Soc.  Ontario,  1915, 
Toronto,  1916,  pp.  50-52, 1  fig.    [Received  10th  October  1916.] 

Tychius  picirostris  (clover-head  weevil)  was  first  observed  on  tho 
leaves  of  red  clover  during  May.  Later  in  the  season  migration  to  i\u> 
flower-heads  took  place,  and  in  this  position  the  weevils  were  found 
imtil  the  end  of  September.  In  Europe  this  species  attacks  the  flower- 
heads  of  red  clover,  plantain  and  Genista,  and  in  the  United  States  has 
been  recorded  from  New  York  and  Massachusetts.  This  is  the  first 
occasion  on  which  it  has  been  recorded  in  injurious  numbers  in  North 
America. 


Parrott  (P.  J.)  &  Glasgow  (H.).  The  Leaf-Weevil  (Polydrusus 
impressifrons,  Gyll.)  in  New  York. — 46th  Ann.  Rept.  Entom.  fioc. 
Ontario,  1915,  Toronto,  1916,  pp.  60-65.  [Received  10th  October 
1916.] 

Polydrxisus  impressifrons  has  been  imported  into  the  United  Stat^iH 
from  Europe  and  at  the  present  time  has  become  established  in  thret; 
counties  in  New  York  State.  The  favourite  food-plants  are  birch, 
willow,  poplar,  apple  and  pear,  while  elm,  rose,  linden  and  black  locust 
are  attacked  to  a  less  extent.  Adult  beetles  emerge  from  the  ground 
during  the  end  of  Mav  and  the  beginning  of  June.  In  1 914,  they  were 
first  observed  on  26tn  May.  Oviposition  began  about  30th  May,  ccgH 
being  placed  in  crevices  of  the  bark  of  the  Uving  tree  or  of  twigs  lying 
on  the  grounds  Eggs  occurred  either  singly  or  in  maiises  in  positionH 
exposed  to  sunlight.  Larvae  emerged  in  about  13  days  and  entered 
the  sofl  to  feed  on  the  root»  of  the  host.  Ptmation  took  place  during 
the  latter  part  of  April  and  the  banning  of  May  at  depth«  varying 
from  2  to  3  inches  below  the  surface.  In  the  adult  stage  P.  im/pre$9ir 
frons  feeds  on  the  fdiage.  Methods  of  contrd  include  the  ui^e  of 
arsenical  sprays  against  the  adult«  and  thorough  cultivation  to  dtrnirfpy 
larvae  and  pupae. 
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Brittain  (W.  H.).  The  Green  Apple  Bug  (Lygus  invUiLS,  Say)  in  Nova 
Scoiia.—46ih  Ann.  RepL  Entom.  Soc,  Ontario,  1915,  Toronto,  1916, 
pp.  65-78,  3  plates,  1  table.    [Received  lOth  October  1916.] 

Lygus  invUus,  Say,  is  distributed  throughout  the  fruit-growing 
districts  of  Nova  Scotia.    At  the  present  time  pear  trees  are  most 
seriously  injured,  but  damage  to  apples,  although  less  severe,  appears 
to  be  increasing  in  many  localities.    This  insect  apparently  oviposits 
only  on  apple  and  pear,  although  adults  have  been  observed  fading 
on  plum,  and  nymphs  on  couch  grass,  timothy,  red  clover,  dandelions, 
etc.    During  1915,  the  first  nymph  emerging  from  overwintering  eggs 
was  observed  on  24th  May  and  the  last  on  10th  June,  the  period  of 
maximum  emergence  lying  between  1st  and  15th  Jime  inclusive.  Trans- 
formation into  the  adult  stage  was  complete  by  7th  July.    The  average 
duration  of  the  nymphal  stage  was  found  to  be  32  days  and  that  of  the 
adult  during  July,  5*41  days.    The  length  of  the  adult  stage,  however, 
varies  considerably,  some  females  being  found  as  late  as  7th  October. 
Eggs  are  deposited  beneath  the  tender  bark  of  pears  and  apples, 
especially  of  the  latter,  and  were  observed  on  20th  July  and  on  sub- 
sequent occasions.    Young  nymphs  feed  mainly  on  the  foliage  of  apple 
and  pear,  but  occasionally  puncture  the  shoots.    In  later  stages  the 
blossoms  and  young  fruit  are  exclusively  attacked.    The  nymphs  are 
capable  of  very  rapid  movement ;    when  disturbed,  they  conceal 
themselves  in  the  leaf  axils  or  drop  to  lower  branches  or  to  the  ground. 
In  several  instances  they  have  been  known  to  attack  man  and  the  larvae 
of  the  fruit- worm,  Xylina  sp.   In  the  adult  stage  great  activity  is  shown 
on  sunny  days.    The  powers  of  flight  are  considerable,  and  specimens 
have  been  taken  at  a  distance  of  a  quarter  of  a  mile  from  the  point  of 
release.    Predaceous  habits,  similar  to  those  of  the  nymph,  may  be 
exhibited  in  this  stage.    The  preferred  food  is  the  fruit  of  pear,  apples 
being  attacked  less  frequently.    Injury  to  the  foliage  of  apple  by  the 
nymphs  causes  the  formation  of  purplish  areas,  accompanied  by  a 
slight  curling,  and  later  of  numerous  small  holes.    Punctures  in  the 
twigs  cause  the  exudation  of  gum  and  the  formation  of  a  swelling  which 
may  acquire  a  longitudinal  crack.    In  cases  of  heavy  infestation, 
young  twigs  and  blossoms  may  die  off  as  the  result  of  the  loss  of  sap. 
Injury  to  the  fruit  causes  the  exudation  of  gum,  the  formation  of  a 
corky  scar  over  the  punctured  area,  and  failure  to  develop  normally. 
The  fruit  often  drops  to  the  ground  a  few  days  after  injury.    In  the 
case  of  pears,  the  injury  is  similar,  but  results  in  the  formation  of  a 
black  area  around  the  punctures,  the  fruit  becoming  hard  and  unfit 
for  use.    Damage  to  the  fruit  of  plum  occurs  at  the  end  away  from  the 
stalk  and  causes  a  flow  of  gum.    A  list  is  given  of  the  varieties  of  apple 
in  order  of  their  susceptibility  to  attack.    Among  pears,  the  Bartlett 
variety  suffers  most  severely.    Feeding  experiments  showed  that 
nymphs  in  the  second  and  third  instar  were  able  to  complete  their 
transformations  on  grape,  elm,  maple,  sweet  cherry,  peach,  red  clover, 
strawberry,  or  couch  grass.    Leaves  and  blossoms  of  strawberry  died 
as  the  result  of  attack,  while  couch  grass  showed  evidence  of  wilting. 
Examination  of  several  orchards  seemed  to  show  that  injury  was  most 
severe  in  those  which  had  been  well  sprayed  and  cultivated,  but  were, 
at  the  same  time,  closely  planted  with  thickly  growing  trees. 

The  ant,  Formica  fusca,  and  spiders  were  apparently  the  only  natural 
enemies  of  any  importance.    Spraying  experiments  were  undertaken 
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in  which  Black  Leaf  40,  at  a  strength  of  1  pt.,  1^  pts.,  or  2  pts.  to  100  gab. 
water,  either  alone  or  in  combination  with  soap  or  lime-sulphur,  was 
applied,  in  the  case  of  apples,  immediately  before  and  after  flowering, 
and  in  the  case  of  pears,  immediately  after  flowering  and  again  Ave 
days  later.  Examination  soon  after  spraying  showed  the  presence 
of  numerous  dead,  but  no  living  nympl^  on  the  trees.  Examination 
two  days  later,  however,  show^  many  living  nymphs  to  be  present. 
Control  measures  must  therefore  include  the  spraying  of  the  trees,  the 
destruction  of  weeds  which  may  serve  as  host  plants,  and  the  banding 
of  the  trees  with  tanglefoot  to  prevent  fallen  nymphs  from  reascending 
the  trunks.  Pruning  should  be  properly  carried  out,  so  that  all  parts 
of  the  tree  may  be  reached  by  the  spray. 


Crawford  (H.  6.).  A  Captld  attaeking  Apples  (Neufocolpus 
ntibUis,  Say.) — 46th  Ann.  Kept.  Entam.  Soc.  OtUario,  1915,  Toronto, 
1916,  pp.  79-88,  6  fipi.    [Received  10th  October  1916.] 

The  following  Capsids  attack  apples  in  the  Province  of  Ontario : — 
NeuTocolpus  niMis,  Lygidea  mendax,  Heterocordylus  malinus,  and 
Paracalocoris  colon.    Of  these,  only  the  first  two  are  of  much  economic 
importance.    N.  nubUis  has  also  been  recorded  from  Quebec,  New 
York,  New  Jersey,  Maine,  Colorado,  Cahf omia,  Florida,  and  Panama. 
The  eggs  are  deposited  eitiier  singly  or  in  pairs  in  the  tissue  at  the  base 
of  a  bud  and  m  the  axils  of  the  leaves  on  new  twigs  of  apple  and 
sumach.    Egc-laying  probably  extends  over  a  period  between  about 
15th  July  aM  1st  September,  although  the  majority  are  deposited  b^ 
15th  August.    In  1915,  hatching  began  about  27th  May  and  the  maxi- 
mum emergence  took  place  between  5th  and  9th  June,  while  isolated 
individuals  appeared  imtil  about  13th  July.    The  period  of  maximum 
emergence  thus  corresponded  with  the  closure  of  the  calices  and  the 
early  development  of  the  fruit  of  the  apple.    The  duration  of  the 
nymphal  stage  was  approximately  a  month,  the  first  adult  being  seen 
on  30th  June.    An  increase  in  the  number  of  adults  occurred  until 
15th  July ;   after  remaining  constant  for  about  two  weeks,  the  numbers 
gradually  declined,  until  all  had  disappeared  by  7th  September. 
Young  nymphs  were  found  on  the  underside  of  leaves  and  in  unopened 
and  rolled  leaves.    When  the  fruit  reached  a  diameter  of  about  i  inch, 
the  leaves  were  deserted  and  attacks  on  the  young  apples  continued 
for  about  10  days.    At  the  end  of  this  time,  the  majority  of  the  nymphs 
migrated  to  food-plants  at  the  base  of  the  trees,  these  plants  including 
recTclover,  curled  dock,  alsike  clover,  Canada  blue  grass,  rye,  evening 
primrose,  etc.    The  majority  of  adults  appeared  on  these  hosts,  and 
after  remaining  for  about  a  week  in  this  position,  a  small  proportion 
appeared  on  the  trees  and  fed  <m  the  buds  in  the  leaf  axils.    Injury  to 
the  young  fruit  by  the  nymphs  results  in  the  formation  of  raised  areas 
over   the   point   of   puncture.     When   these   are   vct^'   numerous 
deformation  and  stunting  takes  place.    In  one  case,  mjured  fruit 
rotted  and  fell,  probably  as  the  result  of  inoculation  by  the  bugs  with 
the  spores  of  BadOus  amylovorus.     The  feeding  of  the  adults  leads  to 
the  death  of  many  buds,  and  in  cases  where  the  twig  is  punctured,  to  the 
formation  of  a  gall. 
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To  control  this  pest,  a  system  of  clean  cultivation  should  be  practised 
and  all  weeds  should  be  kept  down  until  about  the  end  of  June.  A 
spray  consisting  of  Black  Leaf  40, 1  part  in  800  of  water,  with  2  lb.  soap 
to  every  40  gals.,  should  be  apptied  when  the  nymphs  are  6ufficien% 
abundant.  This  treatment  may  be  repeated  after  an  interval  of  two 
weeks. 

Strickland  (E.  H.).  The  Army  Cutworm  in  Southern  Alberta.-— :I6^ 
Ann.  Sept.  Entom.  Soc.  Ontario,  1915,  Toronto,  1916,  pp.  93-97. 
[Received  10th  October  1916.] 

An  outbreak  of  Euxoa  auxHiaris  occurred  during  1915  over  a  con- 
siderable area  in  southern  Alberta.  Investigations  mto  the  habits  and 
life-history  of  this  cutworm  show  that  the  eggs  are  deposited  in 
September  and  October  in  the  soil  of  weed-infested  fields.  Hatching 
takes  place  in  autumn  and  the  immature  larvae  hibernate  in  the  soil. 
Activity  is  resumed  in  spring ;  during  1915,  larvae  were  first  observed 
on  7th  April  and  were  abundant  three  days  later.  The  food-plants 
include  practically  all  weeds,  as  well  as  field  and  garden  crops.  In  one 
instance  the  bark  of  young  twigs  of  Manitoba  maples  was  attacked. 
AVhen  food  is  plentiful,  the  larvae  remain  in  the  soil  during  the  daytime, 
emerging  to  feed  at  dusk.  In  cases  of  scarcity  of  food,  migration 
occurs  mainly  at  night.  The  direction  of  migration  was  f  oimd  to  be 
towards  the  north-west,  i.e.,  away  from  the  sun.  The  marching  habit 
was  assumed  during  the  daytime  only  imder  stress  of  severe  hunger. 
Pupation  takes  place  in  earthen  cells.  Adults  appear  from  the  middle 
of  June  until  the  end  of  September  or  the  beginning  of  October.  The 
reactions  to  light  are  similar  to  those  exhibited  by  the  larvae.  The 
direction  of  flight  is  more  or  less  to  the  north.  Aestivation  may  occur 
during  the  hottest  part  of  the  summer.  Adults  are  attracted  to  a  slight 
degree  by  artificial  light  in  houses,  but  light-traps  in  the  field  have 
proved  useless  as  a  method  of  control.  The  larvae,  however,  are  easily 
destroyed  by  the  use  of  a  poisoned  bait,  consisting  either  of  shorts 
sweetened  with  beet  molasses  or  green  vegetation  poisoned  with  Paris 
•  green.  Where  the  larvae  are  observed  to  be  abundant  in  fields  which 
are  being  prepared  for  sowing,  all  weeds  should  be  removed  from  the 
fields  and  a  poisoned  furrow  prepared  round  them.  The  absence  of 
food  before  the  germination  of  the  seed  will  cause  a  migration  to  the 
furrow.  In  the  discussion  following  the  paper,  it  was  stated  that  fruit 
juice  does  not  appear  to  increase  the  attractiveness  of  poisoned  bait. 
The  habit  of  ovipositing  in  the  soil  is  said  to  be  peculiar  to  southern 
Alberta.  In  British  Columbia,  the  eggs  of  cutworms  are  deposited 
on  leaves  of  various  plants  or  on  stems  of  trees,  and  not  in  the  soiL 


Fernald  (H.  T.).    Life  Zones  in  Entomology  and  their  Relation  to 

Crops.--46«A  Ann.  Rept.  Entom.  Soc,  Ontario,  1915,  Toronto,  1916, 

pp.  97-101.    [Received  10th  November  1916.] 

North  America  may  be  divided  into  Tropical,  Austral  and  Boreal 

zones,  Canada  lying  almost  entirely  within  the  last-named,  the  southern 

portion  only  being  included  in  the  Upper  Austral  zone.    The  three 

zones  difier  in  their  flora  and  fauna.    The  elm-leaf  beetle  [GaieruceOa 

liUeola],  introduced  into  Baltimore  about  seventy-five  years  ago,  has 
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now  spread  far  northwards  and  has  caused  serious  losses  in  New 
England.  It  thrives  in  the  Upper  Austral  zone,  but  is  absent  from  the 
mountains  of  Pennsylvania,  though  it  occurs  again  to  the  west  of  them. 
In  Massachusetts,  this  beetle  is  found  in  the  south  of  the  State  and  in 
the  river  valleys,  but  is  absent  from  the  northern  higher  parts.  The 
San  Jos6  scale  [Aspidiott^  pemiciosfis]  is  most  abundant  in  the  Upper 
and  Lower  Austral  zones,  but  decreases  in  numbers  further  northwards. 
In  the  transition  zone  of  the  Boreal  region,  this  species  has  however 
adapted  itself  to  a  certain  extent  to  the  lower  temperature,  but  is  never 
able  to  cause  severe  injury. 


Hewitt  (C.  G.).  Progress  of  Entomology  in  Canada  daring  1915. — 
46th  Ann,  Rept.  Entom.  Soc,  Ontario,  1915,  Toronto,  1916, 
pp.  119-123.    [Received  10th  October  1916.] 

Successful  work  in  controUing  insect  pests  in  the  various  provinces 
was  carried  out  during  the  year.  In  Nova  Scotia  increased  spraying 
along  suitable  lines  resulted  in  the  production  of  a  larger  quanti^  of 
better  fruit  than  in  previous  seasons.  Locust  control  was  undertaken 
with  very  satisfactory  results  in  Quebec,  while  in  southern  Alberta 
serious  losses  from  injury  by  cutworms  were  prevented  to  a  very  con- 
siderable degree.  The  most  important  new  pests  discovered  were 
Taeniothrips  pyri  (pear  thrips)  and  Eriophyes  rihis  (currant  bud  mite), 
both  in  British  Columbia.  The  need  for  increased  accommodation 
for  entomological  work  led  to  the  erection  of  four  new  laboratories  in 
the  provinces  of  Nova  Scotia,  New  Brunswick,  Manitoba,  and  Alberta. 


Chkystal  (R.  N.).  The  Life-History  of  Chennes  cooleyi,  Gillette,  in 
Stanley  Park,  Vancouver,  B.C.  —  46th  Ann.  Rept.  Entom.  Soc. 
Ontario,  1915,  Toronto,  1916,  pp.  123-130,  9  figs.  [Received 
10th  October  1916.] 

Serious  injury  to  Sitka  spruce  by  Chermes  cooleyi  occurs  in  Vancouver. 
Hibernating  stem-mothers  of  this  species  are  found  on  the  twigs, 
either  immediately  below  the  terminal  bud,  or  as  far  as  3  inches 
down  the  stem.  In  1915  oviposition  began  during  the  first  week  in 
April,  several  hundred  eggs  being  laid  in  masses  by  a  single  individual. 
Hatching  took  place  in  five  or  six  days.  The  young  take  up  a  position 
at  the  inner  bases  of  the  yoimg  needles,  with  the  result  that  gall  forma- 
tion quickly  follows.  In  this  locaUty,  as  a  rule,  the  gall  completely 
encircles  the  apex  of  the  twig,  generally  involving  the  subsequent 
death  of  the  whole  twig.  The  last  moult  takes  place  outside  the  gall 
on  one  of  the  needles,  the  earUest  date  of  emergence  from  the  gall  in 
1915  being  25th  June.  The  winged  form  that  arises  migrates  to 
Pseudotsuga  mucronata  (Douglas  fir).  Oviposition  soon  follows,  from 
100  to  150  eggs  being  laid.  Hatching  occurs  in  about  seven  days,  and 
the  young  remain  without  any  apparent  change  on  the  needles  until 
the  following  spring.  Activity  is  then  resumed ;  from  30  to  40  eggs 
are  laid  on  the  needles  of  the  Douglas  fir,  and  these  hatch  at  the  end  of 
May  or  the  beginning  of  June.  This  generation  on  Douglas  fir  is 
dimorphic  ;  about  hiJf  the  number  of  individuals  acquire  wings  and 
migrate  to  Sitka  spruce,  while  the  remainder  increase  in  size,  secrete 
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wax  and  oviposit  on  the  fir.  This  f onu  is  Chermes  codeyi  var.  coweniy 
Gill.  The  youn^  hatching  from  these  eggs  remain  on  the  Douglas  fir 
until  the  followmg  spring,  when  they  become  stem-mothers.  The 
mi^nts  to  the  Sitika  spruce  deposit  from  30  to  40  eggs,  the  young  from 
which  probably  become  the  stem-mothers  for  the  new  broods  on  the 
spruce  in  the  following  spring.  Injury  to  Douglas  fir  takes  the  form  of 
a  curling  and  bending  of  the  needles  at  the  point  of  attack,  but  does  not 
appear  to  affect  the  health  of  the  tree  to  any  extent.  The  natural 
enemies  include  larvae  of  Syrphid  flies  and  certain  Coccinellids  attacking 
the  pupae  within  the  galls,  though  they  do  not  occur  in  sufficient 
numbers  to  control  this  pest  effectively. 


Treherne  (R.  C).  The  Cabbage  Maggot— Autumn  Development  in 
British  Columbia. — 46th  Ann.  Bept.  Entom.  Soc.  Ontario,  1915, 
Toronto,  1916,  pp.  130-139,  3  tables,  2  charts.  [Received  10th 
October  1916.] 

Three  complete  and  overlapping  generations  of  ChortophUa  (Phorbia) 
brassicae  usually  occur  each  year  in  the  vicinity  of  Agassiz.  The 
observations  recorded  in  this  paper  were  made  on  and  after  Ist 
September  and  thus  deal  with  the  third  and  perhaps  with  a  partial 
fourth  generation.  Collections  of  puparia  were  niiEide  in  oraer  to 
determine  the  stage  in  which  the  winter  was  passed.  Under  both  field 
and  laboratory  conditions  adults  emerged  freely  from  the  soil  during 
September.  In  the  laboratory  the  duration  of  this  stage  varied  from 
7  to  25  days.  Adults  emerging  between  20th  and  27th  September  and 
fed  on  syrup  and  water  livei  in  some  cases  until  8th  October,  when  a 
sudden  fall  in  temperature  to  33°  F.  occurred.  No  flies  emerged  from 
puparia  in  the  laboratory  after  27th  September.  In  the  field  emergence 
continued  until  October  and  adults  were  active  as  late  as  22nd  October. 
Egg-laying  records  showed  that  the  number  of  eggs  deposited  on 
caiUiflowers  in  the  field  far  exceeded  that  on  cabbages.  Eggs  collected 
between  13th  and  26th  September  and  placed  in  the  soil  round  a  plant 
yielded  larvae  of  from  3  to  4  mm.  long  by  25th  October.  These  and 
larvae  hatching  out  later  would  certainly  be  able  to  reach  the  pupcd 
stage  before  the  approach  of  very  severe  weather,  which  does  not 
usually  set  in  until  the  end  of  December  or  the  beginning  of  January. 


Tbeherne  (R.  C).  The  Cabbage  Maggot  In  British  Columbia  (Phorbia 
brassicae) ;  the  Natural  Control  by  Parasites  and  Predaceous  Insects. 
'—46th  Ann.  Rept.  Entom.  Soc.  Ontario,  1915,  Toronto,  1916, 
pp.  140-145,  3  tables.    [Received  10th  October  1916.] 

Oviposition  by  ChortophUa  (Phorbia)  brassicae  in  the  Lower  Eraser 
Valley  is  continuous  from  the  beginning  of  April  until  October.  A 
record  of  the  total  number  of  eggs  deposited  on  certain  plants  between 
17th  April  and  26th  October  was  made,  and  of  these  about  2,600  were 
tested  to  determine  their  fertility.  Larvae  emerged  from  more  than 
80  per  cent.  Eield  records  show  that  the  actual  number  of  li^vae  and 
pupae  present  falls  considerably  below  this  percentage.  This  b  due  to 
a  heavy  mortality  among  young  larvae  and  to  the  presence  of  parasitic 
and  predaceous  enemies.    The  only  parasite  at  present  known  in  the 
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district  under  consideration  is  the  Cynipid,  Coihonaspis  gilletteiy  which 
occurs  in  small  numbers  only  and  is  not  an  important  controlling  factor. 
Among  the  predaceous  enemies  are,  a  red  mite,  the  Carabids,  Cdia 
farcta,  Lee.,  Bembidion  mutatumy  G.  &  H.,  B.  trechiformey  Lee.,  Platynus 
cupreus,  Dej.,  and  Pterodichus  hwublandus,  Casey,  and  the  Staphylinids, 
0ru8  punctattis,  Casey,  Xanthdini^  hamatuSy  Say,  and  Hesperobium 
caiifomicumy  Lee.  These  beetles  probably  constitute  a  very  important 
controlling  factor. 

Sanders  (6.  E.).  Some  of  the  Methods  followed  in  Nova  Scotia  In 
Controlling  the  Brown-tail  Moth.— 46th  Ann.  Rept.  Entom.  Soc. 
Ontario,  1915,  Toronto,  1916,  pp.  147-152.  [Received  10th  October 
1916.] 

The  brown-tail  moth  [Euprodis  chrysorrhoea]  in  Nova  Scotia  occurs 
mainly  on  fruit  trees,  the  only  forest  or  ornamental  trees  which  are 
attacked  being  those  growing  in  or  near  orchards.  In  those  countries 
in  which  the  orchards  are  small  and  scattered,  control  by  the  collection 
of  nests  in  winter  has  proved  very  effective.  Where  there  are  large 
continuous  orchards  or  an  abundance  of  wild  seedling  apples,  control  is 
rendered  much  more  difficult.  The  winter  dropping  of  nests  varies 
from  10  to  25  per  cent,  of  the  total  number.  The  larvae  in  such  nests 
appear  to  withstand  the  winter  better  than  those  in  nests  remaining 
on  the  trees.  As  most  of  the  nests  drop  in  November  and  December, 
their  collection  begins  on  1st  November.  Control  measures  also 
include  educational  work,  spraying  campaigns,  and  the  liberation  of 
parasites,  notably  Apantdes  ladeicolor.  With  regard  to  spraying,  it 
has  been  demonstrated  that  lime-sulphur  and  lead  arsenate,  applied 
between  28th  June  and  15th  July,  remains  adherent  to  the  leaves 
until  after  the  emergence  of  larvae  in  August. 

ToTHiLL  (J.  D.).  Observations  on  the  Brown-tail  and  Gipsy  Moth 
Situation  in  Relation  to  Canada.— 46^%  Ann.  Rept.  Entom.  Soc., 
Ontario,  1915,  Toronto,  1916,  pp.  152-153.  [Received  lOthOctobei* 
1916.] 

The  brown-tail  moth  [Euprodis  chrysorrhoea']  is  now  endemic  in  the 
transition  zone  in  Nova  Scotia.  This  indicates  that  this  insect  could 
become  a  serious  pest  in  other  parts  of  Canada  within  the  same  zone, 
such, as  British  Columbia,  Alberta,  Ontario,  Quebec,  New  Brunswick 
and  Prince  Edward  Island.  The  gipsy  moth  [Lymardria  dispar]  is  also 
a  potential  pest  in  the  same  provinces ;  it  hibernates  successfully  in 
the  northern  parts  of  Maine  and  if  introduced  into  Canada  would  find 
an  abundant  food  supply.  Parasites  are  thus  being  introduced 
primarily  to  prevent  the  establishment  of  the  moths  in  these  regions. 


BuBGEss  (A.  F.).  The  Work  carried  on  in  the  United  States  against 
the  Gipsy  and  Brown-tail  Moths. — 46ih  Ann.  Rept.  Entom.  Soc. 
Ontario,  1915,  Toronto,  1916,  pp.  15»-155.  [Received  10th 
October  1916.] 

The  work  carried  out  in  New  England  against  the  gipsy  and  brown- 
tail  moths  not  only  aims  at  control,  but  also  at  preventing  their  spread 
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outside  the  territory  at  present  infested,  which  has  been  placed  under 
quarantine.  All  plant  products,  as  well  as  stone  and  quarry  products, 
are  inspected  before  being  sent  out  of  the  quarantine  area.  For  the 
past  three  years  inspectors  have  been  stationed  at  points  where  long 
distance  trains  pass  out  of  the  infested  territory,  in  order  to  examine 
them  and  destroy  any  brown-tail  moths  that  might  be  attracted  to  the 
lights.  Large  numbers  have  been  killed  as  a  result  of  these 
operations.  In  addition  to  the  parasites,  Apantdes  lacteicclor, 
(fompsUura  condnnata  and  Calosoma  sycophantay  two  parasites  of  ^psy 
moth  eggs,  Anastatus  bifasdatus  and  Schedius  kuvanae,  are  doing 
excellent  service  in  the  infested  areas. 


Gibson  (A.).  Locust  control  work  with  poisoned  baits  in  eastern 
Canada  in  1915. — 46th  Ann,  Rept.  Entom.  Soc,  Ontario,  1915, 
Toronto,  1916,  pp.  156-162,  3  figs.  [Received  10th  October  1916.] 

In  1915,  MdanojAus  atlantis,  Riley  (lesser  migratory  locust)  was 
again  very  abundant  in  Ontario  and  Quebec  provinces,  Camnula 
peUtunda,  Scudd.,  being  less  numerous.  New  poisoned  baits,  which 
had  not  previously  been  used  in  Canada  under  field  conditions,  were 
successfully  employed.  The  results  of  nine  experiments  are  tabulated 
with  particulars  of  the  crop,  infestation,  cost,  etc.  A  higher  death-rate 
per  square  yard  was  obtained  where  oranges  were  used  to  flavour  the 
bait,  one  of  two  such  formulae  being  : — Bran,  20  lb. ;  Paris  green, 
}  lb. ;  molasses,  2  qts. ;  oranges,  3 ;  and  water,  2|  gals.  The  second 
formula  is  identical,  except  that  the  amount  of  Paris  green  is  doubled. 
Promising  results  were  obtained  with  a  new  and  very  cheap  bait  con- 
taining sawdust  instead  of  bran,  viz. : — Sawdust,  20  lb. ;  Paris  green, 
}  lb. ;  salt,  i  lb. ;  water,  3  gals.  Sawdust,  if  fairly  free  from  pieces  of 
wood,  spreads  easily,  but  in  mixing  it,  care  must  be  taken  to  add  the 
water  slowly,  as  sawdust  does  not  absorb  liquid  as  quickly  as  bran 
does. 


Caesar  (L.).  Leaf-roiiers  attacldng  apples. — 46ih  Ann.  RepL  EtUom. 
Soc.  Ontario,  1915,  Toronto,  1916,  pp.  163-178,  9  figs.  [Received 
10th  October  1916.] 

In  the  course  of  an  investigation  into  the  life-history  and  habits  of 
Cacoecia  argyrospHa  (fruit-tree  leaf-roller)  in  Ontario,  C.  rosaceana 
(oblique-banded  leaf-roller)  and  C.  semiferana  (box-elder  or  Manitoba 
maple  leaf-roller)  were  also  foimd  in  the  same  orchard.  About  nine- 
tenths  of  the  total  injury  was  done  by  C.  argyrospila,  which  is  very 
abundant  in  the  United  States  and  wtuch  cannot  be  held  to  be  a  new 
pest  in  Ontario,  though  it  has  only  become  a  very  destructive  one  in 
some  orchards  in  the  last  two  or  three  years,  evidently  owing  to  the 
absence  of  natural  enemies.  Until  the  last  two  years,  C.  rosaceana 
was  considered  to  be  the  commonest  and  most  destructive  leaf-roller 
in  Ontario,  where  C.  semiferana  is  very  little  known.  C.  argyrospila 
prefers  apple  trees,  though  a  few  individuals  were  noticed  on  pear, 
plum,  peach,  and  oak.  The  larvae  feed  freely  upon  any  succulent  weed 
beneath  the  trees,  and  on  the  leaves  and  heads  of  clover  and  vetch  in 
such  positions.  C.  semiferana  does  not  appear  to  have  been  previously 
recorded  as  attacking  apples.  Descriptions  are  given  of  the  injury  done. 
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and  of  the  adult  insects,  and  the  early  stages  are  compared  with  those 
of  other  species.  All  the  species  hibernate  in  the  egg-stage  on  the  trees 
and  the  eggs  of  all  begin  to  hatch  soon  after  the  buds  are  beginning  to 
burst.  The  first  adult  of  C.  rosaceana  was  seen  on  10th  June,  those  of 
C  argyrosmla  appearing  about  a  fortnight,  and  those  of  C.  semiferana 
three  weeKS  later.  C.  rosaceana  and  C.  semiferavui  seem  to  pupate 
almost  invariably  on  the  leaves,  but  fully  half  of  the  individuals  of 
C.  argyrospUa  pupated  on  weeds  or  in  the  grass.  Apparently  not  more 
than  5  per  cent,  of  the  larvae  were  destroyed  by  parasites,  and  disease 
evidently  played  a  greater  part  in  control.  Miscible  oil  sprays  are  the 
only  ones  giving  really  satisfactory  results  and  should  be  used  against 
the  eggs.  The  application  must  be  very  thorough  and  should  be  made 
just  when  the  leaf-buds  are  almost  ready  to  burst,  but  so  as  to  be 
completed  before  they  have  done  so.  Pruning  renders  spraying  easier, 
cheaper  and  more  effective.  Autumn  spraymg  seems  to  be  useless, 
according  to  tests  made  in  August  against  the  eggs  of  C.  argyrospUa 
and  C.  semiferana.  Many  larvae  and  pupae  may  be  destroyed  by 
allowing  fowls  to  run  in  the  orchard  and  late  cultivation  will  also  kill 
numbers  of  them.  Adults  from  pupae  buried  2  inches  deep  by  Mr. 
Crawford  were  found  to  be  unable  to  emerge. 

Tbeherne  (B.  C).  a  Preliminary  List  of  Parasitic  Insects  iLnown 
to  oecur  in  Canada.— ^^  Ann.  Sept.  ErUom.  Soc.  Ontario,  1915, 
Toronto,  1916,  pp.  178-193.    [Received  10th  October  1916.] 

This  list  includes  the  parasites  of  some  of  the  more  common  pests  in 
Canada,  but  does  not  claim  to  be  complete,  and  it  is  hoped  to  supple- 
ment it  from  time  to  time.  As  a  general  rule,  only  the  names  of 
parasites  recorded  as  definitely  determined  species  are  included. 

OsBORN  (H.)  A;  Drake  (C.  J.).  The  Tingitoidea  of  Ohio.— Ohio  State 
University  Bull,.  Columbus,  xx,  no.  35,  June  1916, 34  pp.  (217-251), 
11  fijp.,  2  plates.    [Received  12th  October  1916.] 

This  systematic  paper  on  the  lace-bugs  of  Ohio  records  31  species, 
some  of  which  are  described  as  new. 

GossABD  (H.  A.).  The  Clover  LdBtTyet {Ancylis  angyUfc^dana,  Zeller). 
— Mihly.  Bull.  Ohio  Agric.  Expt.  Sta.,  Wooster,  i,  no.  6,  June  1916, 
pp.  181-185,  2  figs.    [Received  12th  October  1916.] 

*  The  information  in  this  paper  has  already  been  abstracted  [see  this 
Review,  Ser.  A,  iv,  pp.  188,  487]. 

Whelan  (D.  B.).  The  Bean-maggot  in  19ib.— Michigan  Agric.  CotU 
Expt.  Sta.,  East  Lansing,  Entom.  Dept.  Circ.  no.  28,  February 
1916,  4  pp.    [Received  12th  October  1916.] 

During  the  summer  of  1915,  the  bean-maggot  [ChortophUafusciceps  ?] 
caused  more  damage  than  ever  before.  In  the  past,  the  injury  done 
by  this  species  has  often  been  confused  with  that  of  the  onion  maggot 
[Hylemyia  antiqua]  and  the  cabbage  maggot  [ChortophUa  brassicae]. 
The  fly  usually  oviposits  on  the  stems  of  plants  just  coming 
through  the  soU  or  on  decaying  vegetable  matter,  and  the  maggots 
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toimel  in  the  growing  plants.  There  is  reason  to  believe  that  two  oir 
more  generations  occur  during  the  growing  season.  During  this 
outbreak  samples  of  beans  and  growing  stems  from  an  infested  field 
were  examined,  and  it  was  found  that  about  60  per  cent,  of  the  plants 
were  killed  before  appearing  above  ground.  This  pointed  to  the  maggots 
being  present  in  the  ground  before  the  beans  were  planted  and  that  they 
had  migrated  from  the  fresh  manure  which  had  recently  been  ploughed 
in.  Examination  of  a  number  of  bean-fields  confirmed  this,  and  it  alsa 
appeared  that,  while  beans  were  apt  to  suffer  when  planted  on  freshly 
turned  clover  land,  especiaUy  if  recently  fertilised  with  undecomposed 
manure,  they  stood  a  much  better  chance  at  escape  if  the  field  was. 
prepared  early  in  the  season  and  the  maggots  given  time  to  develop 
and  disappear  before  the  beans  were  planted.  Cultural  methods 
therefore  seem  to  provide  the  best  control  measure.  Commercial 
fertilisers  may  be  substituted  for  farmyard  manure  and  repeated 
harrowing  and  perhaps  rolling,  especially  where  the  soil  is  light,  may 
be  advantageous. 

Feknald    (H.  T.).      Report  of  the  Department  of  Entomology.— 

28ih  Ann.  RepL  MassachuseUs  Agric.  Expt.  Sta.,  Part  /.,  Boston, 
January  1916,  pp.  65»-68  .    [Received  12th  October  1916.] 

The  major  portion  of  this  report  for  1915  is  devoted  to  an  outbreak  of 
Otiorrhynchus  ovattts,  L.  (strawberry  crown  girdler),  which  appeared 
in  the  spring  in  a  State  forest  nursery,  causing  an  estimated  \<m  of 
over  £3,000.  The  damage  was  first  noticed  on  13th  May  m  beds  of 
two-year-old  white  pines,  the  tops  of  which  turned  brown,  larvae 
having  girdled  the  stems  and  roots  at  from  one  to  three  inches 
below  the  surface  of  the  ground.  Entire  beds  were  destroyed,  while 
larger  trees  in  blocks  also  showed  considerable  infestation.  The  attack 
was  most  severe  on  light  and  sandy  soils.  Besides  white  pine,  other 
varieties,  such  as  red  pine,  Scotch  pine,  Juniperus  virginiana,  blue, 
Douglas  and  Norfolk  spruce,  and  even  sugar  maple  seedlings  of  the  two- 
leaf  age,  were  attacked,  in  some  cases  severely.  The  larvae  were 
evidently  nearly  mature  and  the  weevils  appeared  by  mid-June, 
reaching  their  maximum  abundance  about  7th  July.  The  eggs  proved 
difficult  to  discover,  but  a  few  were  observed  before  the  end  of  July  and 
a  few  larvae  appeared  later,  when  further  observation  had  to  be  dis- 
continued. It  therefore  appears  that,  in  this  outbreak,  at  least  some 
portion  of  the  larval  feeding  occurred  in  the  autumn  and  was  resumed 
in  the  spring,  while  the  adult  period  extended  over  several  months. 
As  pupation  was  imminent  at  the  time  of  the  first  examination,  it  was 
advised  that  affected  beds  should  be  entirely  stripped  and  thoroughly 
cultivated  every  two  or  three  days  in  order  to  remove  all  food  from  the 
larvae  and  to  break  up  the  pupal  cells.  Examination  at  a  later  date 
showed  numerous  dead  pupae,  but  indicated  that  at  least  some  larvae 
had  pupated  lower  than  a  harrow  would  reach.  Boards,  burlap  and 
heaps  of  weeds  were  successfully  used  to  trap  the  beetles,  the  last- 
named  proving  the  most  effective.  These  traps  were  most  successful 
in  hot,  dry  weather.  To  prevent  oviposition  near  unaffected  trees, 
the  grounci  immediately  round  their  stems  was  heavily  sprayed  with 
whale-oil  soap  solution  (1  lb.  soap  in  4  U.S.  gals,  water),  kerosene 
emulsion,  and  Black  Leaf  40,  in  different  parts  of  the  nursery. 
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Jepson  (F.  p.).  The  Lantana  Seed  Fly  (Agromysidae).— Z)ej)^.  Agrk,. 
Fiji,  Suva,  Pamphlet  no.  31,  22nd  July  1916,  1  page.  [Received 
13th  October  1916.] 

The  small  black  Agrom^zid,  the  so-called  "  lantana  seed  fly,''  has 
been  introduced  into  Fiji  from  Hawaii  and  is  now  so  thoroughly 
established  that  it  is  not  possible  to  find  Lantana  camara  within  several 
miles  of  Suva  which  does  not  display  evidence  of  attack.  Two  boxes 
of  infested  lantana  berries  were  sent  from  Hawaii,  one  at  ordinary 
temperature  and  the  other  in  cool  storage  to  retard  the  development 
of  the  feeding  larvae.  Few  of  the  latter  emerged,  while  several  flies 
were  obtained  from  the  former.  A  small  Chalcid  parasite  of  this 
Agromyzid  occurs  in  Fiji,  but  not  in  sufficient  numbers  to  affect  its 
spread  seriously. 


NowELL  (W.).  A  new  Fungus  on  the  Green  Scale.— il^nc.  N^vs, 
Barbados,  xv,  no.  375,  9th  September  1916,  p.  302. 

A  fungus  hitherto  unrecorded,  and  as  ^et  undescribed,  has  been 
found  on  Coccus  viridis  (green  scale)  infesting  lime  twigs  from  Mont- 
serrat.  It  is  nearly  related  to  Empusa  fresenii,  Nowak,'  and  has  also 
been  reported  from  Cuba. 

QuiNN  ( — ).  Black  aphis  of  the  peach.— JL  Dept.  Agrk.  S.  Australia, 
Adelaide,  xx,  no.  1,  August  1916,  p.  28.  [Received  13th  October 
1916.] 

A  remedy  recommended  for  the  black  peach  aphis  [A])his  persicae- 
niger]  is  a  strong  tobacco  and  soap  wash,  into  each  gallon  of  which  one 
pint  of  resin  compound  is  mixed.  The  tobacco  wash  is  made  by 
simmering  tobacco  waste  (2  to  4  oz.  per  gallon)  for  a  couple  of  hours  in 
hot  water,  or  steeping  it  for  a  couple  of  days  in  cold  water.  The 
liquor  is  then  strained  and  1  oz.  of  common  soap  is  added  per  gallon. 
Besin  compound  is  made  by  boiling  1  lb.  powdered  resin,  1  lb.  washing 
soda,  and  |  lb.  soap  in  each  5  gals,  of  water,  until  all  are  dissolved  into 
a  strong  brown  liquid.  This  may  be  kept  almost  indefinitely,  and 
used  as  required.  It  may  be  made  more  concentrated  for  keeping  and 
diluted  for  use.  If  this  wash  can  be  applied  fairly  warm,  its  insecticidal 
powers  are  increased. 


Griddle  (N.).  Some  Stem  Maggots  attacking  growing  Grain.— Agric. 
Gaz.  Canada,  Ottawa,  iii,  no.  6,  June  1916,  pp.  504-507,  3  figs. 
[Received  16th  October  1916.] 

In  Canada,  many  species  of  Chloropids  thrive  both  in  wild  grasses 
and  in  cultivated  cereals,  the  introduction  of  which,  by  providing  an 
abundance  of  food,  may  be  held  to  have  transformed  them  into  pests 
of  considerable  magnitude,  though  their  injury  is  usually  overlooked 
by  the  average  farmer.  Close  inspection  of  spring  wheat  makes  it 
possible  to  determine  the  agent ;  the  larvae  usually  attack  the  central 
shoot,  cutting  it  off  near  its  base,  while  the  outer  leaf  nearly  always 
remains  green.    Though  this  much  resembles  the  injury  by  the  Hessian 
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fly  [Mayetiola  destmctor]^  the  plant  when  attacked  by  the  latter  usually 
withstands  the  infestation  better  in  the  first  instance  and,  in  dying, 
gradually  changes  to  blueish  green  and  then  to  yellow  and  brown. 
In  the  succeeding  generations,  the  injury  by  these  flies  is  quite  unlike 
that  of  M.  destructor,  the  former  still  preferring  the  lower  portion  of 
the  plant,  while  the  summer  attack  of  the  latter  can  always  be  recognised 
by  the  bending  of  the  straws  just  above  one  of  the  joints,  usually  the 
second.  Mercmyza  americana  (greater  wheat-stem  maggot)  is  the 
only  Chloropid  likely  to  be  confased  with  the  Hessian  fly  at  this  time. 
In  the  summer  brood  it  attacks  plants  just  above  the  topmost  joints, 
causing  "  white  heads,"  but  never  a  bending  of  the  stems.  Of  the 
true  OscineUa  (Oscinis)  spp.  (lesser  wheat  maggots)  only  three  have  as 
yet  been  reared  from  growing  grain  in  Canada,  viz  '.---OsdneUa  vari- 
abilis, Lw.,  0.  coxendix.  Fitch,  and  0.  dorsata,  Lw.  Several  others, 
however,  occur  in  native  grasses.  Both  0.  variabilis  and  0.  coxendix 
are  abundant  in  Canada.  The  latter  was  observed  in  Manitoba  in 
millions  upon  sheaves  of  oats  in  August.  It  was  also  the  commonest 
species  throughout  the  autumn,  being  collected  up  to  the  time  of  the  first 
winter  snow.  As  the  flies  are  again  plentiful  within  24  hours  of  the 
departure  of  snow  in  spring,  it  may  be  concluded  that  0.  coxendix 
hibernates  as  an  adult.  These  flies  are  more  numerous  in  some  fields 
than  in  others.  Summer-fallow  upon  which  no  self-sown  plants  are 
permitted  will  be  less  liable  to  attack  in  the  following  spring  than 
similar  land  upon  which  there  was  an  autumn  growth  of  any  grain. 
As  a  rule,  the  most  severely  infested  fields  are  grass  lands  that  have 
been  ploughed  late  in  autunm  or  in  the  spring  and  then  sown  with 
cereals.  Grain  fields  adjoining  grass  lands  are  also  apt  to  suffer,  but 
not  to  the  same  extent.  Winter  wheat  or  rye  is  usually  more  severely 
attacked,  owing  to  the  fact  that  the  pests  are  able  to  establish  them- 
selves in  the  crops  during  the  previous  autumn  and  on  emerging  in 
May  find  plenty  of  food  at  hand.  Preventive  measures,  based  on  these 
facts,  are  the  only  remedy  under  ordinary  conditions. 

Weiss  (H.  B.).  The  Distribution  of  the  Periodical  Cicada  in  New 
Jersey  (Henu,  Hom«)« — Entom.  News,  Philadelphia,  xxvii,  no.  8, 
October  1916,  pp.  337-340,  1  plate. 

The  detailed  distribution  of  Tibicen  septemdecim  (periodical  cicada) 
in  New  Jersey  is  given,  the  infested  areas  being  shown  in  a  series  of 
small  maps. 

Baker  (A.  C).  U.S.  Bur.  Entom.  The  Identity  of  Eriosoma  querd, 
Fitch  (Aphididae,  Hom.)«  —  Entom,  News,  Philaddphia,  xxvii, 
no.  8,  October  1916,  pp.  359-366, 1  fig. 

A  careful  study  of  the  European  literature  and  of  material  from 
several  European  countries,  as  well  as  from  Madeira  and  Jap^n,  has 
proved  that  the  species  of  Anoecia  found  upon  Comus  in  America  is 
distinct  from  A,  comi,  F.,  of  Europe,  contrary  to  what  has  been 
hitherto  beUeved.  The  American  form  winters  upon  plants  of  the 
same  genus  as  does  the  European  species  and  also  migrates  in  summer 
to  roots  of  grasses.  The  Japanese  form  seems  to  agree  with  the 
European. 
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Since  the  American  form  is  distinct  it  has  been  necessary  to  ascertain 
its  correct  name.  Two  species  described  by  Walsh  in  1862,  A,  comicola 
and  A.fungiccla,  are  the  same  species  and  identical  with  that  common 
upon  Camus,  Fitch,  however  had  described  in  1858,  Eriosoma  querci 
from  oak  in  Illinois ;  this  description  agrees  fairly  with  the  American 
Anoecia  upon  Comtis,  and  four  specimens  from  his  collection  confirm 
this.  Anoecia  querciy  Fitch,  is  therefore  the  correct  name  for  this 
species. 

Cowen  in  1895  referred  to  A.  querci,  Fitch,  a  species  found  by  him 
upon  oak  in  Colorado,  and  in  1911  Davis  gave  a  more  complete  de- 
scription and  figures  of  this  same  species  and  placed  it  in  PhyUaphis. 
Davidson  in  1910  also  recorded  the  insect  from  California.  Gillette 
in  1914  renamed  Cowen's  species,  P.  quercifdiae  and  separated  it  from 
the  eastern  one.  Specimens  collected  by  the  author  in  Virginia  prove 
that  the  insect  referred  to  by  Davis,  if  not  by  Davidson,  is  a  very 
distinct  species,  for  which  PhyUaphis  quercicola,  n.n.,  is  suggested.  It 
is,  however,  not  a  typical  PhyUaphis. 

Other  synonyms  of  A.  querci  include  Rhizobius  eleusinisj  Thos., 
Schizoneura  panicola,  Thos.,  and  probably  Anoecia  oenotherae,  Wilson. 
In  Virginia  the  eggs  of  A.  querci  hatch  about  mid- April.  By  the  end 
of  the  month  the  stem-mothers  are  mature  and  are  producing  the 
second  generation,  practically  all  of  which  become  alate.  The  spring 
migrants  are  in  the  pupal  instar  by  about  6th  May,  and  in  another 
three  or  four  days  migration  begins  and  lasts  until  the  first  half  of  June, 
a  few  insects  becoming  alate  at  a  time.  Alate  as  well  as  apterous  forms 
are  produced  during  the  summer  upon  the  roots  of  various  grasses. 
At  the  end  of  September  the  return  migration  begins  and  extends 
almost  to  the  end  of  October.  The  sexual  forms  are  deposited  as  the 
alate  forms  arrive,  so  that  fresh  migrants  and  nearly  mature  sexes 
occur  upon  the  leaves  at  the  same  time.  A  few  straggling  migrants 
are  on  the  trees  even  after  the  eggs  are  being  laid.  The  author  was 
unable  to  rear  this  species  on  the  flowering  dogwood,  and  could  only 
induce  it  to  feed  upon  the  narrow-leaved  dogwood.  A  description  is 
given  of  the  stem-mother,  spring  migrant,  summer  apterous,  summer 
alate  and  autumn  migrant  stages,  and  the  paper  closes  with  a 
bibliography  of  15  works. 

Ohbystal  (R.  N.).  Forest  Insect  Investigation  in  Stanley  ParlL,  Van- 
couver, British  Columbia. — Agric,  Gaz.  Canada,  Ottawa,  vol.  iii, 
no.  9,  September  1916,  pp.  794-798,  3  figs. 

Chermes  codeyi  (Sitka  spruce  gall  aphis)  is  responsible  for  the  death 
of  a  large  number  of  sitka  spruce  {Picea  sitchensis)  in  Stanley  Park. 
Its  life-history  and  migration  to  the  Douglas  fir  (Pseiidotsuga  mucronata) 
is  described  [see  this  Review,  Ser.  A,  iv,  p.  523].  Experimental  spraying 
proves  that  it  is  readily  controlled  by  contact  insecticides. 

Dendroctonus  obesus,  Mann  (Sitka  spruce  bark-beetle)  was  found  in 
isolated  patches  damaging  trees  already  weakened  by  Chermes  or 
other  causes.  As  many  of  the  infested  trees  as  possible  were  marked 
for  removal,  the  broods  being  thus  destroyed  and  the  outbreak 
checked.    This  beetle  spread  from  6  to  more  than  24  trees  in  1914. 

Aphis  abietina.  Walk.  (Sitka  spruce  green  aphis)  was  found  in  con- 
siderable numbers  on  the  needles  in  early  spring.     Winged  migrants 
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appeared  in  early  summer,  but  as  yet,  the  secondary  host  plant  has 
not  been  found.  The  injury  is  practically  confined  to  the  older  needles, 
which  become  discoloured  and  fall  off  about  the  time  the  new  ones  are 
fully  developed.  This  Aphid  is  readily  controlled  by  spraying  with 
contact  insecticides. 

From  1911  to  1913,  caterpillars  of  Therina  spp.  caused  vast  damage 
to  hemlocks,  Tsuga  heteropkyUa,  but  a  great  diminution  of  them  was 
noticed  in  1914,  due  to  natural  causes,  chiefly  parasitism  by  a 
Tachinidfly.  A  similar  condition  of  affairs  obtained  in  1915  and  in  the 
summer  of  1916.  Isolated  hemlocks  have  been  infested  by  a  species  of 
ChermeSy  the  foliage  being  covered  in  spring  with  a  white  woolly 
secretion  from  the  stem-mothers.  Death  due  to  defoliation  was  caused 
in  some  cases.  Further  investigations  are  necessary  into  the  life- 
history  and  habits  of  this  species.  Predaceous  larvae  of  Syrphid  flies 
were  observed  feeding  on  these  insects  in  1915  and  have  probably  kept 
it  under  control.  Many  large  Western  cedars  {Thuja  pliaUa)  have  been 
found  dead  at  the  top,  but  this  is  probably  due  to  fu^us  heart  rot  and 
no  insect  has  been  found  doin^  serious  damage  to  the  tohs^e  or  bark. 
The  Douglas  fir,  except  that  it  acts  as  a  secondary  host  of  Chermes 
cooleyiy  has  been  found  to  be  practically  immune  from  insect  pests. 

It  was  at  first  proposed  to  spray  the  trees  with  a  high  power  spray 
which  would  reach  to  a  height  of  100  to  130  feet,  using  a  contact  spray 
(nicotine  sulphate  and  soap)  against  Chermes  and  a  poison  spray  (lead 
arsenate)  against  Therina  caterpillars.  Owing  to  the  disappearance 
of  the  latter  in  1914  and  the  fact  that  so  many  of  the  smaller  spruces 
were  too  seriously  injured  to  be  worth  saving,  this  idea  was  abandoned 
and  methods  of  reafforestation  were  considered  as  being  more  practical* 
Trees  attacked  by  bark-beetles  and  dead  trees  have  been  removed,  and 
a  general  clearing  away  of  debris  will  probably  be  undertaken  while 
some  system  of  replanting  is  being  inaugurated.  The  introduction  of 
exotic  species  of  Conifers  has  been  suggested  as  the  basis  for  the  future 
development  of  an  arboretum  which  would  be  of  considerable 
educational  value. 


Fryer  (J.  C.  F.).    Plum  Aphides. — Jl.  Bd.  Agric.  London,  vol.   xviii, 
no.  7,  October  1 916,  pp.  661-664,  2  plates. 

The  presence  of  Aphis  pruni  is  easily  recognised  by  the  characteristic 
curling  of  the  leaves,  which  are  often  covered  with  sticky  honey-dew. 
It  attacks  all  varieties  of  plum,  damson  and  blackthorn,  and  to  a  slight 
extent  peach,  apricot  and  apple.  The  eggs,  which  are  laid  in  autumn, 
hatch  in  early  spring,  giving  rise  to  the  purpUsh  or  brownish  stem- 
mothers.  These  produce  several  generations  of  wingless  females, 
until  the  end  of  June  or  July  when  winged  forms  appear.  These  desert 
the  plums  and  migrate  to  host  plants  which  have  not  been  identified, 
but  are  believed  to  be  weeds,  such  as  thistles  and  ragworts.  They 
return  to  the  plums  in  autumn,  giving  rise  to  the  sexual  forms.  The 
control  measures  recommended  include  spraying  with  lime-washes 
in  February,  or  preferably  March.  Contact  insecticides,  such  as 
emulsions  of  nicotine,  quassia  or  paraffin  may  be  effective,  but  it  is 
essential  that  the  spraying  should  be  done  either  before  the  blossom 
has  opened  or  after  the  petals  have  fallen,  and  in  any  case  before  the 
leaves  have  curled. 
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Hyalopterus  pmni,  F.,  occasionally  does  considerable  damage,  but 
is  usually  less  harmful  than  A.  pruni.  It  generally  appears  about 
midsummer  on  the  underside  of  the  leaves.  It  does  not  cause  curling 
of  the  leaves,  but  secretes  abimdant  honeydew,  which  may  damage 
the  leaves  and  fruit.  It  is  characterised  by  its  light  green  colour, 
wa2cy  secretion,  and  late  appearance.  It  attacks  various  kinds  of 
plum,  greengage,  damson,  peach,  nectarine,  apricot,  and  other 
species  of  Prunus,  It  also  probably  lives  on  reeds  and  grasses.  Its 
life-history  has  not  been  followed  in  this  country,  but  in  Russia  and 
in  the  United  States  it  spends  the  winter  and  early  sununer  on  plums 
and  the  remaining  months  on  reeds.  The  best  control  wash  is  said  to 
be  paraffin  emulsion  with  liver  of  sulphur,  washes  which  do  not  penetrate 
the  waxy  secretion  being  ineffective. 

The  hop-damson  aplus  (Phorodon  humuli  var.  mahaleb)  is  found 
chiefly  on  damson,  but  may  occur  on  other  plums.  E^gs  are  laid  on 
damsons  in  autunm,  producing  forms  in  early  spring  which  live  for 
three  to  five  venerations  on  the  damsons.  Towards  the  end  of  May, 
winged  formsVpear  which  migrate  to  hops,  returning  to  damsons  fn 
the  autumn.  Similar  control  measures  may  be  used  for  this  species  as 
for  A.  pruni. 

The  following  spray  formulae  are  given: — ^lime  wash:  Ten  to 
twenty  poimds  of  quick-lime  to  ten  gaUons  of  water.  Lime-sulphur 
may  be  used  in  place  of  plain  lime  wash.  Nicotine  wash : — ^Nicotine, 
98  per  cent,  f-1  oz. ;  soft  soap,  J-1  lb  ;  water,  10  gallons.  Paraffin 
emulsion : — ^Paraffin,  one  pint ;  soft  soap,  one  pound ;  liver  of 
sulphur,  two  ounces ;  water,  ten  gallons.  Unless  completely  emulsified, 
paraffin  emulsion  is  liable  to  scorch  delicate  foliage. 


Smith  (H.  S.).  Progress  of  the  Sicilian  Mealybug  VB,TBSlte.—Mthly. 
BiM,  Cal.  State  Commiss,  HortiCy  Sacramento y  vol.  v,  no.  9, 
September  1916,  pp.  349-350. 

This  report  confirms  the  ability  of  Paraleptomastix  abnormis,  the 
Sicilian  mealybug  parasite,  to  live  and  thrive  in  California  [see  this 
Review f  iv,  Ser.  A,  p.  51],  though  time  is  necessary  before  the  insect 
becomes  sufficiently  numerous  to  be  of  practical  importance. 


Smfth  (H.  S.).  Recent  Ladybird  Introductions.— Jf^J^.  BuU.  Cal 
State  Commiss.  Hortic.,  Sacramento,  vol.  v,  no.  9,  September  1916, 
p.  350. 

During  the  past  two  months,  two  beneficial  species  of  CoccineUids  from 
Japan  have  been  colonised  in  California.  One  of  these  is  predaceous  on 
Coccids  and  the  other  on  Aphids,  the  former  being  ChUocorus  simUis. 
An  attempt  made  several  years  ago  to  introduce  this  species  into 
America  apparently  failed.  It  is  said  to  feed  principally  on  the  San 
Jos6  scale  [Aspidiotiis  pemidostis],  but  will  feed  on  all  Coccids,  and  has 
a  preference  for  the  Diaspinae.  The  second  Coccinellid  has  been 
identified  as  Ptychanatis  oxyridis,  which  feeds  voraciously  on  all 
species  of  Aphids. 
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The  eggs  are  deposited  in  a  cylinder-shaped  cluster  round  the  stems 
of  weeds  or  grass  during  September,  October  and  November,  the 
caterpillars  hatching  usually  in  May  or  June.  The  newly-hatched 
caterpillars  feed  in  groups  and  when  resting,  or  in  cold  wet  weather, 
form  conspicuous  masses.  They  pupate  in  August  or  September,  this 
stage  lasting  a  month  or  six  weeks. 

'Rie  caterpillars  are  attacked  by  Dipterous  parasites,  including 
Tadiina  meUa,  and  by  Hymenoptera,  including  PimjUa  conquuitor. 
Large  numbers  of  the  pupae  are  destroyed  by  skunks.  Badgers, 
coyotes,  mice  and  robins,  as  well  as  several  ground  beetles,  ants  and 
robber-flies  also  destroy  this  pest.  The  eggs  are  eaten  by  two  different 
kinds  of  camel-crickets.  Insect  enemies  of  these  groups,  including  the 
ground  beetle,  Calosoma  sycopharUa^  have  also  been  mtroduced  from 
Massachusetts,  Indiana,  Kansas,  Missouri  Mid  California.  A  wilt 
disease  in  some  seasons  destroys  large  quantities  of  caterpillars,  but  as 
this  only  occurs  at  rare  intervals,  it  is  not  a  sufficient  check  upon  them. 

Mechanical  control  measures  which  are  suggested  include: — 
Burning  the  pasture,  rolling  and  brush- dragging  the  ground,  and  the 
use  of  sheep  and  turkeys.  These  measures  are  not  practicable  however 
on  land  of  little  value.  Cereal  crops  are  best  protected  by  powdered 
arsenate  of  lead.  When  so  treated,  these  must  not  be  used  for  grazing 
until  after  heavy  rains  have  fallen,  and  30  days  at  least  should  elapse 
between  spraying  and  their  use  as  JEodder. 

Mablatt  (C.  L.).  House  Ants :  Kinds  and  Methods  of  Control.— 
U.S.  DepL  Agric.,  Washington,  D.C.,  Farmers'  Bull.  no.  740, 
8th  July  1916, 12  pp.,  5  figs.    [Received  19th  October  1916.] 


_^  Nearly  all  the  ants  in  North  America  that  frequent  houses  are  of 

.  iti^^.  tropical  origin,   and  they  are  mostly  Old  World  species.    Those 

rMi^  "^         introduced  from  the  Old  World  or  South  America  have  entered  the 

M'f^  ^l.         country  chiefly  in  ships'  cargoes.    In  their  native  country  they  are 

J.  ./^  *  **  "  probably  outdoor  species,  but  in  temperate  regions  they  are  obliged 

'<,fi^         to  dwell  in  houses,  hot-houses  or  mills  in  order  to  obtain  adequate 

warmth. 

The  North  American  house  ants  fall  into  four  groups,  according  to 

their  coimtry  of  origin.    Tropical  Old  World  ants  are  represented  by 

^  O^f^.        the    little    red  ant  or  Pharaoh's  ant,  Monomorium  pharaonis,  L. 

n  r.  -^         Originally  a  soil  ant,  it  continues  this  mode  of  life  in  the  tropics,  and  is 

only  found  in  heated  houses  in  temperate  zones.    M.  salomoniSy  L., 

M,  destrudor,  Jerd.,  and  M.  floricolay  Jerd.,  have  been  reported 

occasionally  in  dwellings,  particularly  in  the  southern  United  States. 

Scienopsis  geminata,  F.,  subsp.  rw/b,  Jerd.,  and  Pheidole  megacephala,  F., 

are  now  fairly  well  establi^ed  and  are  potential  house  pests.    The 

•v^- '^^^^      latter,  formerly  an  important  house  ant  in  Madeira,  propagates  rapidly 

.^;^lo^^      in  subtropical  countries  and  will  exterminate  indigenous  species. 

\  fid^^^       PTendepis  longicomis  has  acquired  a  footing  in  Florida,  and  has  been 

"  ie«i  ^-^      reported  as  infesting  large  buildings  in  New  York  and  Boston.    It  is 

*^^ir^^^      bdieved  to  have  originaUy  come  from  India.    The  most  important  of 

"  ,r^  A     imported  tropical  New  World  ants  is  Iridomyrmex  humUis,  Mayr, 

-^^;i^  /     (Argentine  ant),  which   is  a  serious  pest  in  the  citrus  orchards  of 

^^rrtiC^^^'     southern  California  and  is  the  only  species  which  causes  large  financial 

^^^'^  ^       loss,  the  others  being  merely  annoying.    Four  other  South  American 
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ants  have  gained  a  foothold  in  the  southern  and  eastern  United  States  as 
house  pests.  Of  the  native  North  American  ants  of  temperate  r^ons 
only  one,  Sclenopsis  moUsta^  Say,  has  become  a  true  house- dweller. 
The  carpenter  ant,  Camponotus  herculeanus,  L.,  subsp.  pennsylvanictis, 
de  6.,  usually  found  in  logs  or  dead  trees,  sometimes  occurs  in  wooden 
houses.  This  is,  however,  probably  more  or  less  accidental,  and 
damage  attributed  to  it  may  nave  been  caused  by  Leucotermes  flavipes. 
Four  native  and  one  imported  species  of  garden  and  lawn  ants  have 
become  house  pests,  notably  Monomorium  minimvm,  Buckley,  and 
Lasitis  niger,  L..  var.  americanu^,  Emery. 

In  the  case  of  M,  pharcumis  and  other  imported  species  nesting  in 
woodwork,  where  the  nest  can  be  reached,  it  may  be  destroyed  by 
injecting  a  little  bisulphide  of  carbon,  kerosene,  or  gasoline  into  the 
opening  by  means  of  a  syringe.    Where  the  nest  cannot  be  reached, 
precautions  must  be  taken  to  isolate  all  attractive  food.     In  certain 
cases  repellents  such  as  camphor  or  naphthaline  may  be  used  to  drive 
the  ants  away,  though  their  use  is  limited,  as  they  cannot  be  placed 
near  food,  and  less  powerful  repellents  are  of  little  use.   Attractive  baits^ 
such  as  sponges  moistened  with  sweetened  water  or  a  syrup  of  sugar 
and  borax,  are  sometimes  effective.    A  syrup  made  of  one  pound  of 
sugar  dissolved  in  a  quart  of  water,  to  which  125  grains  of  arsenate  of 
lead  are  added,  is  a  more  efficient  remedy,  as  not  only  will  the  ants 
feeding  on  it  eventually  die,  but  from  their  storing  it  for  food,  the 
inmates  of  the  nest  also  die.    The  addition  of  a  little  honey  increases 
its  attractiveness.    Care  must  be  exercised  in  the  use  of  this  remedy,  as 
it  is  poisonous  to  man  and  animals.    A  similar  remedy  used  against 
the  Argentine  ant  consists  of  : — Granulated  sugar,  15  pounds  ;    water, 
7 J  pints ;    crystallized  tartaric  acid,  J  ovmce ;  boiled  together  slowly 
for  30  minutes  and  allowed  to  cool.    Sodium  arsenite  is  then  dissolved, 
2  oz.  in  J  pint  of  hot  water,  and  when  cool,  added  to  the  syrup  and 
thoroughly  stirred,  1^  pounds  of  pure  honey  being  also  added  to  this 
mixture  before  use.    The  usual  methods  against  termites  may  be  used 
for  the  carpenter  ant.  The  best  measures  are  preventive,  such  as  using 
only  timbers  previously  impregnated  with  kerosene  in  the  foundations 
of  houses.    Timbers  not  so  treated,  which  have  become  infested,  may 
be  sprayed  or  soaked  with  kerosene. 


Ehrhorn  (E.  M.).    Report  of  the  Division  of  Entomology  of  the  Board 
of  Agriculture  and  Forestry  for  the  fiscal  Year  ended  June  SO,  1916. 

'Hawaiian  Forester  &  Agriculturist,  Honolulu,  xiii,  no.  8,  August 
1916,  pp.  286-288.    [Received  27th  October  1916.] 

The  work  carried  out  embraced  the  inspection  of  fruit,  vegetables 
and  plants,  the  dissemination  of  advice  and  information  relating  to 
insect  pests  and  plant  diseases,  and  the  collection,  breeding  and  dis- 
tribution of  parasites  of  various  pests.  On  all  the  main  islands  of  the 
Hawaiian  group  a  total  of  239,012  parasites  were  bred  and  liberated, 
of  which  186,512  were  those  of  the  fruit  fly  [Ceratitis  capitata]  and 
52,500  those  of  tiie  horn,  house  and  stable  fly.  All  the  introduced 
parasites  have  been  reared  from  materials  collected  in  the  field,  except 
Dirhinus  giffardi  and  Galesus  sUvesfrii,  which  parasitise  the  pupa  of 
the  fruit  fly. 
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In  the  case  of  scientific  names  the  page  reference  is  cited  only  under 

the  heading  of  the  generic  name. 

When  a  generic  name  is  printed  in  brackets  it  signifies  that  the  name 

is  not  adopted. 


AbheUa  cMriseuteUum,  sp.  n.,  para- 
Rite  of  Draecul(U!ephdla  moUipea  in 
N.  America,  116. 

Ahhella  suhflava,  parasite  of  Eliasna 
leucapiera  in  America,  116. 

AhhotUma  dematariat  on  cranberries 
in  U.S.A.,  487. 

ahhreviaJtuSy  Bibio  ;  CryptohypwM  ; 
Diaprepes ;  Micronematua  (Ne- 
matu8) ;  Scapteriscus. 

ahdominalis.  Qua, 

aberrans,  Doryphoraphaga ;  Lepi* 
dopria ;   PyrtUa. 

aXnena,  Agromyza. 

Abies,  Aspidtotus  ehrhomi  on,  in 
U.S.A.,  866 ;  sprayed  with  carbo- 
linenm  in  Holland,  164 ;  (see  Fir). 

Abies  bdlsamea,  pests  of,  in  Russia, 
880. 

Abies  degantissima,  "pestB  of,  in 
Russia,  880. 

Abies  grandis.  Platypus  wHsani  on, 
in  Br.  Columbia,  247. 

Abies  laaiocarpa,  Orihotomicus  kwio- 
ear^  on,  in  Canada,  884. 

(Meima,  Diorydri<i. 

dbietina,  Aphts. 

abietiSt  Chermes  ;  Oryphdlus  ;  Hylo- 
bius ;   Physokermes. 

abnomUs,  ParaieptomasUx. 

Abraxas  grosstdoHata  (Magpie 
Moth),  regulations  for  control  of, 
in  Holland,  90;  on  gooseberries, 
etc.,  in  Russia,  21^  188,  880,  888. 

abruptdla,  Triehophaga. 

abruptuSf  Oedcdeus. 

AbfdiUm  avieennae,  CJdoridea  obso* 
leta  on,  in  Turkestan,  216. 

Abyssinian  Grass  (see  EragrosUs 
abyssinica), 

Aeaeia,  scale -insects  on,  in  Austra- 
lia, 110,  828 ;  weevils  intercepted 
on,  in  Hawaii,  114;  Icerya  pur- 
ehasi  on,  in  New  Jersey,  204. 

(C378) 


Acacia   cvrmaia,    Eriococeus    tn/uiUi' 

spinus  on,  in  Victoria,  610. 
Acacia  asak,  new  Coccids  on,  in- 

Italian  Somaliland,  208. 
Acikcia  catechu,  StromaUumbarbakMn^ 

on,  417. 
Acacia  deeurrens,  Bhieococeus  viridit 

on,   in   Australia,    110;     Terias 

hecabe  on,  in  India,  868. 
Acacia    estrophiolatap     Bhizocoecus 

lid^etU  on,  m  Australia,  110. 
Acaoia  horrida,  control  of  Cetoniids 

on,  in  S.  Africa,  896. 
Acacia  lonpifoUa,  Bhieococeus  gran' 

dis  on,  in  Australia,  110;    Vhry- 

somphidus    dtdyospermi    on,    m 

Sicily,  146. 
Acacia  pendula,  Bhizocoecus  lobu- 

laius  on,  in  Australia,  110. 
Acacia    retinoides,    Chrysomphalus 

didyospermi  on,  in  Sicily,  146. 
Acacia,  White  (see  BoHnia  pseuda- 

cacia). 
Acacia,  Yellow,  Etidia  zinekendla 

on,  in  Russia,  414. 
aeaciae,  Fiorinia. 
Aeaena  d^gentea,  leery  a  pdlmeri  on, 

in  Chile,  468. 
AcaHypha,  Lachnostema  media  on,  in 

Porto  Rico,  866. 
Acamthomera  pieta,  boring  in  trees  in 

Brazil,  221. 
Acantltopsyche  sndiewi,  on  tea  in 

India,  479. 
Acanthoscdidesohtedus  (BeeBruehus). 
aeeentifer,  Acrodnus. 
Acer  (see  Maple). 
Acer  campestre  (Field  Ma^le),  Choi' 

tophorus  aeeris  on,  in  Britain,  888. 
Acer   monspessnlanum   (Montpelier 

Maple),  Uhaitophorus  aeeris  on,  in 

Britain,  888. 
Acer  negundo  (Box-elder),   Chaito- 

pj^orus  aeeris  on,  in  Britain,  888 ; 

Thyridopteryx      ephefneraeformis 

on,  in  U.S. A.,  289. 
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Acer  plaUmoidea  (Norway  Maple), 
Chaitopharus  aceris  on,  in  Britain, 
888;  Leuctupis  japonica  intro- 
duced into  U.S.A.  on,  244, 

Acer  pseudaplatanus  (Sycamore), 
Favosa  lalistriga  on,  in  S.  Africa, 
894;  Eviecanium  nigrofasciatum 
on,  in  U.S.A.,  428 ;  VhaiUypharus 
aceris  on,  in  Britain,  888. 

Acer  sacckcninum  (Silver  Maple), 
Thyridopteryx  ephemeraeforims 
on,  in  U.S.A.,  289 ;  Leucaspis  ja- 
ponica introduced  into  U.S.A.  on, 
244. 

(icericola,  Phenacoccus. 

acerifoUi,  Pemphigus, 

aceris,  AleurochiUm  ;  ChaitapTiorus  ; 
Phen^acoccus  ;  Rhahdophaga, 

Acerophtigus,  866. 

Acetic  Acid,  effect  of,  on  Lepidiota 
in  Queensland,  288. 

acetosae,  Pegomyia  (see  P.  nigri- 
tarsis). 

Acetylene  Lamp,  for  trapping  in- 
sects, 277,  811. 

AcharioA  parous,  on  palms  in  S. 
America,  221,  468. 

achatimts,  Brachytrypes. 

Acherontia,  on  tobacco  in  Java,  40. 

Acherontia  atropos,  in  bee-hives  in 
Scotland,  469 ;  infested  with 
Isaria  densa,  802. 

AcTwUa  tabida,  on  sunflowers  in 
California,  247. 

Achras  sapota,  Aspidiotus  cydoniae 
var.  greeni  on,  in  the  Phihppines, 
867. 

Achroia  griseUa  (Lesser  Bee  Moth), 
larvae  of,  attacking  bees  in 
(xermany,  410. 

Addia  h&radei  (Celery  Flv),  in 
France,489;  on  celery  m  Italy,202. 

Aderis,  on  Sequoia  gigantea,  etc., 
in  California,  51. 

Acocephdlus  cHhifrons  (Timothy 
Crown  Leaf-hopper),  on  timothy 
in  Maine,  454. 

Acocephdlus  striatuSt  on  timothy  in 
Maine,  455. 

Aconite  (see  Aconitum  napeUus), 

AcorUtum  napeUus  (Aconite,  Monks- 
hood), insects  associated  with,  in 
Russia,  68, 106»  167 ;  preparation 
of  extract  of,  68. 

Acontia  grcMsU,  on  cotton  in 
Nyasoland,  8. 

(uyraea,  Estigmene, 

Acriddum  a^gypHum  (see  Ofiha- 
canthaoris), 

Acridium  mdcmooome  (see  Oyria- 
canthctcris), 

Acridium  nigrieome  (see  Oyrta- 
canthacris), 

Acridium  peregrinum  (see  Schisto- 
cerca). 


Acrohasis  nehuldla,  on  pecan-nut  in 

U.S.A.,  170. 
Acrobasis    obtuseUa,    on    apple     in 

Astrachan,  827. 
Acrocercops,  on  Zaraca  dedinata  in 

Java,  88. 
Acrocercops  hifasciata,  bionomics  of, 

on  cotton  in  Nyasaland,  7. 
Acrocercops  cramsreUa  (Cacao  Moth), 

parasitised  by  Photoptera  erythro- 

nota  in  Java,  88. 
Acrocercops  ordinaieUa,  on  camphor 

in  India,  489. 
Acrociwus  acceniifer,   on   citrus    in 

Brazil,  201. 
Acrocomi^      sderocarpa      (Gru-gru 

Palm),  Schistocerca  paranensis  on, 

in  Venezuela,  92,  98. 
Acrolepia  assecteUa,   on   onions    in 

Astrachan,    827;     on   onions    in 

Italy,  202. 
Acrolepia    mnnganeutis,    in    stored 

yams  in  India,  489. 
Acrolophus  popeaneUus,  in  U.S.A., 

192. 
Aoronycta  msgacephala,  on  poplars 

in  Astrachan,  827. 
Acronycta  rumids,   control   of,    in 

Russia,  104,  218,  888. 
Acronycta  rumids  var.  twanicaf  on 

cotton  in  Turkestan,  216. 
Acronycta  iridens,   on   apricots    in 

Russia,  459. 
Actia  pomjonellae,  parasite  of  Cydia 

pomoneUa,  16. 
aouleatus,  Raploihrips  (Anihoihrips); 

Hylesinus  (Leperisinus), 
acuminaJta,,  Adia ;   Mda/MphHa. 
acuta,  Leptocorisa, 
Ac^rtTiosipTion  gossypii,  on  cotton  in 

Turkestan,  216. 
Acvrthosiphon    pisi     (Green     Pea 

Aphis),  on  peas  in  Canada,  119, 

516;    on  peas  in  Norway,  502; 

food-plants  of,   in    Russia,   881, 

458 ;  bionomics  of,  in  U.S.A.,  88, 

124,  889,  478;    on  cereals,  485; 

formula  for  spray  against,  848. 
A<yrt?u)siphon  vasnlievi,  on  cotton 

in  Turkestan,  216. 
Acytltopeus  aterrim/us,  on  orchids  in 

Tropical   America,    456;     inter- 
cepted on  Phdlaenopsis  in  Hawaii, 

420. 
AeythopeuB  ciirvXUt  sp.  n.,  on  water- 
melons in  India,  127. 
Adaiia  Hpunctata,  predaceoos  on 

Aphis  kochi  in  Britain,  898 ;  bio- 
nomics of,  in  Russia,  214,  881 ; 

predaceous  on  Aeyrthosiphon  pisi 

m  U.S.A.,  84. 
Addphocoris  lineolatus,  in    Russia 

and  Turkestan,  104,  216,  458. 
Addphocoris  seticomis,  in   Russia, 

458. 
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Adelphocans  ticinensis,  in   Russia, 

468. 
Addphocaris  vandaUcus,  in  Russia, 

468. 
Adhesives,   experiments   with,   for 

banding  purposes,  79,  141,  482; 

in  insecticides,   11,  21,  64,  111, 

176,  240,  278,  289,  810,  343,  361, 

370,  401,  406,  427,  488,  496,  618, 

629. 
Adia  genitdis  (see  ChafiophUa). 
Adimonia  tanaceli  (see  Qatiymea), 
AdiseodiMpis  tamaricdla,  sp.  n.,  on 

Tamarix  in  E^ypt,  202. 
Admontiat  parasite  of  Tipulidae  in 

America,  434. 
(tdonidis,  Entomoscdis, 
adonidum,     Pseudococeus     {Dacty* 

lopius), 
Adoretus  (Lepadoretus)  com/pressuSf 

bionomics  of,  on  cassava  in  Java, 

84,  89. 
Adaretu8  Juyrticola,  food -plants  of,  in 

India,  439. 
Adoretu8   lasiopygus,   on   vines   in 

India,  439. 
Adoretua  sciurinus,  on  cassava  in 

Java,  84. 
Adoretua  umbrosus  var.  tewmmaoU' 

Icdus  (Japanese  Rose  Beetle),  on 

cacao  in  Fiji,  122. 
Adaretus  versutua,  food -plants  of,  in 

India,  439. 
Adrastus,  control  of,  in  Britain,  236. 
adapersa,  PolyphyUa, 
aduimbrata,    JSriocampa   {Sdandria) 

(see  Eriocampoidea  Umacina). 
adnata,  Aphia, 
advena,  (fathartua, 
Aegeria,  on  currants  in  Russia,  21. 
Aegeria  apiformia,  on  willow  and 

poplar  m  France,  424. 
Aegeria  aaUifomUa,  on  poplars  in 

Italy,  202. 
Aegeria  brurmeri,  in  pines  in  U.S.A., 

36. 
Aegeria  ctdicifarmia,  destroyed  by 

woodpeckers  in  Britain,  24. 
Aegeria    exitioaa    (Eastern    Peach 

Borer),  bionomics  and  control  of, 

in  Canada  and  U.S.A.,  26,  261, 

266,  817,  861,  617;    asphaltum 

against,  14. 
Aegeria  hylaeiformia  (see  Penniaetia), 
Aegeria  marginata  (see  Pefmiaetia). 
Aegeria  apaleacena  (Western  Peach 

Borer),  in  N.  America,  286,  286, 

861. 
Aegeria    pictipea     (Lesser     Peach 

Borer),  on  peaches  in   Canada, 

617. 
Aegeria  rileya/na,  on  tomatoes,  etc., 

in  U.S.A.,  186. 
Aegeria   acitula,   on    pecan -nut   in 

America,  170. 
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Aeperiatipvliformia  (Currant  Borer), 
in  Canada,  26,  861,  486,  617 ;  on 
currants,  etc.,  in  Russia,  188, 140, 
888. 

Aeaerita  webheri,  infesting  Aleuro- 
dids  in  Florida,  802. 

aegyptiua,  Orthacanthaoria  {Ao- 
naium). 

Adia  acuminata,  parasitised  by 
Ciatogaater  globoaa  in  Denmark, 
442;  on  cereals  in  Russia,  104, 
830,  468. 

Adia  fwroata,  on  cereals  in  Russia, 
139. 

Adia  roatraia,  on  wheat  and  grasses 
in  Russia,  468. 

Adia  aibirica,  on  wheat  and  grasses 
in  Russia,  468. 

AenoMoidea,  366. 

aeneiacapua,  Habrolepopteryx  pul- 
ohripenma, 

aeneua,  Corymbitea ;   Mdigethea, 

Aeolothripa  annectana,  sp.  n.,  on  pear 
and  ±U)binia  paeudacacia  in 
U.S.A.,  861. 

Aeolothripa  faaciatua,  i>redaceous  on 
Haplothripa  in  Russia,  166. 

aequcUua,  Bhynchitea, 

aerea,  Anomala  (see  A,  antiqua), 

aererta,  MonodorUomerua, 

aerivora,  Diplogaater, 

aeactdi,  Zeuzera  (see  Z.  pyrina), 

Aeaculua  hippocaatanum  (see  Horse 
Chestnut). 

aeativum,  Apion, 

aethiopa,  Eriocampoidea, 

affinia,  Bruchua  ;  Hoplandrothrvpa  ; 
Mdanoplua  ;  Sarcophaga  ;  Xyle- 
borua, 

afflicta,  Mdolontha, 

Africa,  Aphids  in,  874,  897;  new 
Chalcidoidea  in,  66,  129 ;  search 
for  parasites  of  Ceratitia  capitaia 
in,  608 ;  Phthorimaea  hdiopa  in, 
80. 

Africa,    East,    Aleurocanthua   citric 
cdua  on  citrus  in,  387 ;   coconut 
pests  in,  149 ;  coffee  pests  in,  66, 
112;  Spilochalcia  cmderaoni  horn 
129. 

Africa,  North,  ancient  records  of 
locusts  in,  316;  i^cale-insects  on 
vines  in,  492. 

Africa,  South,  Aphids  in,  278,  440 ; 
food-plants  of  Argyroploce  leuco' 
treta  m,  278;  Coccidae  in,  184, 
404,  466;  Dactylopiua  oonfuaua 
introduced  into  Queensland  from, 
89;  Dacua  vertebraiua  on  CvLCxahi- 
taceae  in,  396 ;  pests  of  fruit-trees 
in,  281,  898,  894,  896;  Empuaa 
gryUi  in,  302;  Homoptera  of. 
268;  destruction  of  locusts  in, 
11 ;  preparation  of  Mally  fruit- 
fly  remedy    in,    892;    pests    of 
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sunflowers  in,  247 ;  bionomics  of 
termites  in,  171 ;  vine  pests  in, 
812. 

Africa,  West,  Agaoninae  infesting 
wild-figs  in,  878. 

africcma,  Btwamusia ;   Ceronema. 

Agallia  eonstricta,  on  cereals  and 
grasses  in  U.S.A.,  887,  407. 

AgdUia  aanoiUndlenta  (Clover  Leaf- 
hopper),  bionomics  and  control  of, 
inUS.A.,  887,  407,  612. 

AgdUia  smucAa,  on  cotton  in  Turkes- 
tan, 216. 

Agaoninae,  in  wild  figs  in  W.  Africa, 
878. 

Aga/po8tefn/ikm  texcmus,  on  sunflowers 
in  Califomia,  247. 

aacAha^  Neptis, 

Aga/vBy  pests  of,  in  Barbados,  10, 
267;  i>est8  intercepted  on,  in 
Califomia,  890 ;  Oytn/nocoeous 
agcmum  on,  in  France,  806. 

Agave  rigida  yar.  sisalana  (see 
Sisal). 

Sfat'ium,  Oym/nococcus. 
geUuiiea  aim,  on  alder  in  Russia, 

188. 
Ageniasfis  fusoicdlUs,   parasite   of 

ZeUerta  oUastreUa  in  Italy,  206. 
(tgiliSf  B(M8U8 ;  Pristomeridia, 
aglaeeUa,  Euzophera. 
aanata,  AnisapUa. 
Agania  flexuosot  Eriocoeous  agonis 

on,  in  AustraUa,  400. 
aaonis,  Eriococcus, 
Agonoscdis  erosat  on  citrus  in  Rho- 
desia, 279. 
Agonoaedis  pubervlaf  on  citrus  in 

Rhodesia,  279. 
AgrUua  anxius,  on  forest  trees  in 

Canada,  118. 
AgrUus  biUneatua  (lined  Chestnut 

Borer),  in  New  York,  446. 
AgrUua  nibioola,  on  raspberries  in 

France,  222. 
Agrilus    ainwstua     (Sinuate     Pear 

Borer),  on  fruit-trees  in  U.S.A., 

278,  446. 
AgrUus  viridis,  on  willow  in  France, 

428. 
Agrilus  viridis  var.  f<igi,  imported 

into  New    Jersey  on   roses,  81, 

198. 
Agrioiea,  on  clover  in  Russia,  296. 
Agriotea    lineatuSt    control    of,    in 

Britain,  286 ;   on  maize  in  Italy, 

202;    bionomics  and  control  of, 

in  Russia,  168,  294,  296,  880,  882, 

600. 
Agriotes    maneus,    on    cereals    in 

Quebec,  486. 
Agriotes    obsowrus,    control    of,    in 

Britain,  286 ;  on  clover  in  Russia, 

294. 
Agriotes  segetis  (see  A,  Uneatus), 


Agricjtes    sptUator,    control    of,    in 

Britain,  285 ;  on  clover  in  Russia, 

294. 
AgrorMfza,  on  clover  in  Russia,  295 ; 

on  Luna  beans  in  St.  Vincent,  42. 
Agromyza  abiens,  on  artichokes  and 

cardoons  in  France,  489. 
Agromyza  destructor,  sp.  n.,  on  beans 

in  the  Philippines,  481. 
Agromyza  flaveda,    on    cotton    in 

Turkestan,  216. 
Agromyza  florum  (see  Opomvza). 
Agromyza  gayi,  sp.  n.,  on  plums  in 

Chile,  466. 
Agromyza  vhaseoU  (Bean  Fly),  on 

beans  in  U.S.A.,  480. 
Agromyza  wehsteri,  intercepted  on 

wistaria  in  Califomia,  286. 
aaromyzae,  Sympiesis, 
Agropyron  oecidentdle  (Blue  Joint 

Grass),  Brachyoclus  tritici  on,  in 

U.S.A.,  196. 
Agropyron   repens    (Couch   Grass), 

pests  of,  in  Nova  Scotia,  97,  878, 

520. 
Agrotis  c-ni^^m,  on  tomatoes  and 

capsicum  in  Russia,  292. 
Agrotis  segetum  (see  Euxoa). 
Agrotis  simulans  (see  EpistUa), 
Agrotis  wnicolor,  polyhedial  disease 

in,  420. 
Agrotis    ypsilon,    on    potatoes    in 

Canada,  118 ;  on  Sorghum  vtdgare 

in  Egypt,  ^6;    bionomics  and 

control  of,  in  India,  96,  226,  418, 

489. 
AgrypnuSf    predaceous    on    Scora- 

baeid  grubs  in  India,  225. 
Agrypnus  mastersif  predaceous  on 

Lf^fndiota  albohirta  m  Queensland, 

846. 
Aguataoa  amis,  Howardia  hidaicis 

intercepted  on,  in  California,  181* 
Air  Plant,  scale-insects  intercepted 

on,  in  Califomia,  177,  868. 
Aira,  pests  of,  in  fiance,  882* 
Alabama  {Aletia,  Anomis)  argiUaeea 

(Cotton  Worm),  87 ;  on  cotton  in 

Argentina,  186;    in  U.S.A.,  78, 

819;    bionomics  and  control  of, 

on  cotton  in  the  West  Indies,  48, 

171,  266,  821,  422,  482. 
dlacris,  Trioza, 
Alan^-alang   Grass    (see   Imp&rata 

cyhndrica). 
Ma,  PolyphyUa. 

Alberta,  foundation  of  new  entomo- 
logical station  in,  628. 
albiceps,  Sarcophaga  eofmaria. 
omneiiUxta,  LairenUa  (Qeom^a). 
cHhidava,  Epam/usia. 
dlbiconruma,  Tortrix. 
(dbicomis,      ChUonewrus ;       Dodo* 

stawrus  {Stauronotus). 
dlbifirons,  Acocephaltu. 
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dUriUnea,  Mdiana, 
dUnmanua,  PUUyeheirue. 
albipea,  Technomyrmex. 
cUbiparidUa^  Mussidia. 
dUnfwneta,  Mire$a, 
AUnsutia^  pests  of»  in  Ceylon,  479. 
Albiggia  Ubhtk  (Lebbek),  scale-in- 
sects on,  in  India,  229;  XyUborus 

8emigrano8U8  on,  in  the  SeyclieUes, 

442. 
Alhimria    mciuccana,    pests    of,    in 

Java,  88»  852. 
AJUnma  iUpuiaiat  Teriasheeabe  on,in 

India,  64;  .pestsof,in  Java, 88» 862. 
aUboapicdliSt  Siphocoryne, 
dlbodavellus,  Crambua, 
iiihohiHa,  L&pidiota, 
dlbopietus,  UyparMys. 
MoiMella,  Aubra. 
ideeae,  Careharodus, 
AMdeafrenatus,  on  mango  in  India, 

489. 
Alder  {Alnus),  pests  of,  in  Europe, 

89,  108,  188,  186,  864,  418,  461, 

604,  618;    EmjferarrhiiMM  defM- 

atcr,  sp.  n.,  on,  in  India,  127. 
aldnchU  Sareaphaga ;  Variehaeta, 
Alebra  albostrieUa,  on  Norway  maple 

in  New  York,  76. 
oHeeto,  Pnyphanurua, 
AUochofra  alhaia,  464. 
Aleoehara    hipustidataf    enemy    of 

ChartophUa  hrasHcae  in   U.S.A., 

464. 
Aletia    bohemani,    predaceoos    on 

Aphids  and  Coccids  in  Rhodesia, 

278. 
Aletia  araiUaeea  (see  Alabama), 
{detiae,  FranUna, 
AlewrUes     mduecana,     Aspidiotus 

translucena  on,  in  the  Philippines, 

866. 
Aleurobiu8  farinae,  infesting  floor  in 

Norway,  608. 
AUurocanthus  eUricolus,  on  citrus  in 

E.  Africa,  887. 
Aleurocamlhu8  citriperdus,  sp.  n.,  on 

citrus,  887. 
Aleurocanthus  nubUans,  on  betel  in 

India,  489. 
Alewroc€mthu8  piperiSy  on  x>6pper  in 

India,  489. 
Aleurocanthus  spiniferus,  on  citrus, 

etc.,  in  India  and  the  Far  East, 

887,  489. 
Aleurocanthus  woglumi  (Citrus  Black 

Fly),  on  citrus  m  the  West  Indies, 

421 ;  distribution  and  food-plants 

of,  887. 
Aleurochitan,  parasitised  by  Cocco* 

phaguB   magnidoMiSf   sp.   n.,   in 

U.S.A.,  116. 
Alet^ochiton  aceris,  in  Britain,  417. 
Aleurodes,  natural  enemies  of,  in  N. 

America,  116,  802;    intercepted 


in  California,  114,  181,  176, 177, 
276,  864,  427;  parasitised  by 
Pteroptrix  australis  in  Chile,  467 ; 
on  azaleas  in  Holland,  164 ;  im- 
ported into  New  Jersey  on  azaleas, 
198;  on  coconuts  in  Trinidad, 
94. 

Aleurodes  her^,  in  India,  226;  on 
sugar-cane  in  Queensland,  846. 

Aleurodes  brassioae^  in  Britain,  417 ; 
parasites  of,  66. 

Aleurodes  (DicHeurodes)  eitri  (Citrus 
Whitefly),  on  imported  nursery 
stock  in  Arizona,  817;  inter- 
cepted on  citrus,  etc.,  in  Cali- 
fomia,  286,  276,  421,  476,  684; 
in  India,  226,  489;  distribution 
and  food-plants  of,  887. 

Alewrodes  {Didlewrodes)  citrifoUit  on 
citrus  in  Florida,  421 ;  distribu- 
tion and  food-plants  of,  887. 

Alewrodes  eugenic,  on  Eugenia  in 
India,  489. 

Aleurodes  lonieerae,  in  Britain,  417. 

Aleurodes  phyUireae  (see  Sipho- 
ninus). 

Aleurodes  proliteUa,  in  Britain,  417. 

Aletm)des  rieini,  in  India,  226. 

Aleurodes  rubicola,  in  Britain,  417. 

Aleurodes  vaporariorum,  in  Britain, 
417. 

Alewrodicus  cocais  (Coconut  White- 
fly),  on  coconuts  in  Br.  Guiana 
and  the  West  Indies,  48, 128, 161, 
860. 

Alewrodicus  trinidadensis,  on  coco- 
nuts in  Trinidad,  94. 

Alewrodicus  aiganteus,  on  Anona 
muricata,  etc.,  in  Br.  Guiana,  860. 

Aleurodicus  neglectus,  in  Br.  Guiana, 
860. 

Alewrodicus  pulvinaJtus,  on  Monifi' 
chardia  aculeata  in  Br.  Guiana, 
860. 

Aleurolohus  harodensiSf  on  sugar- 
cane in  India,  489. 

Aleurohius  maiiatti,  distribution  and 
food-plants  of,  887. 

Aleurothrixus  fioccosus^  distribution 
and  food-plants  of,  887. 

Aleurothrixvis  howardi,  distribution 
and  food  plants  of,  887. 

AleurothrixiM  vorteri,  sp.  n.,  on 
orange  in  Chile  and  Brazil,  887. 

Alfalfa  (see  Lucerne). 

Alfalfa  Looper  (see  Phytometra  coU- 
fomica). 

Alfalfa-seed  Chalcid  (see  Brueho* 
phagus  funebris). 

Alfalfa-stem  Borer  (see  Languria 
mosfardi). 

Alfalfa  Weevil  (see  Hypera  varia* 
hilis), 

Algaroba,  Psocids  intercepted  on,  in 
Hawaii,  276. 
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Algeria,  Diaapis  visci  on  Taxna 
hiiccata  in,  805;  Camptotdua 
minutua  on  vines  in,  437;  bio- 
nomics and  control  of  locusts  in, 
45»  298, 802»  861, 410 ;  BecHnaaus 
Imektoni  associated  with  termites 
in,  874 ;   Zeuzera  fyrina  in,  281. 

uUewM,  Aphis ;  Laavua. 

AUocota  thyridapUrigis  (see  Hemi- 
ides), 

AUogrtmta  ohUgua,  predaceoos  on 
Aphids  in  n.».A.,  84, 188. 

Alkyrrhina  nitida  (Green  June  Bng), 
control  of,  in  Arizona,  817. 

Almond,  ]^ts  of,  in  Egypt,  49, 281 ; 
bionomics  and  control  of  Anofraia 
lineateUa  on,  in  Italy,  17;  not 
attacked  by  Beeurvaria  nandla  in 
Italy,  488 ;  Aphia  peraicae  on,  in 
Russia,  459 ;  effects  of  spraying, 
with  London  purple,  169. 

Almond,  Oil  of,  effect  of,  on  Tjepi- 
diota  in  Queensland,  288. 

dlni,  Agelastica ;  PayUa. 

Alnua  (see  Alder). 

Alwua  glutinoaa,  Eriophyea  spp.  on, 
in  Astrachan,  827. 

Alnua  incana,  pests  of,  in  Europe, 
877,  518. 

Aloes,  extract  of,  against  insect 
pests,  59,  826. 

(doeua,  Strategua, 

Alophua  trigutt<xtua,  early  stages  of, 
in  Russia,  207. 

dlpicola,  Crepidodera, 

Alaophila  pomeiaria  (Fall  Canker 
Worm),  food-plants  of,  in  Canada, 
249,  872,  517. 

Altemaria,  disseminated  by  grass- 
hoppers, 445. 

aUemua,  Stauropua, 

Altha  caataneipara,  on  cacao  in  Java, 
87. 

dltheiie,  Tetrtmychua, 

(Macuta,  Paohynewron, 

Alumus  cordiknua,  on  palms  in 
Brazil,  221. 

Alumua  marginotua,  on  coconuts  in 
Brazil,  221. 

Alumus  quatuarmaoulatua,  on  Cocoa 
ronumzofflana  in  Brazil,  221. 

amabUia,  Eublemma. 

Amanita  muacaria,  extract  of,  as  an 
insecticide,  58. 

Amaramthua,  Lachnoatema  peguana 
on,  in  Porto  Rico,  865 ;  destruc- 
tion of,  to  control  PMyctaenodea 
atidiccMa  in  Russia,  457  ;  Ligyrua 
gibhoaua  on,  in  U.S.A.,  285. 

Amaranthua  retroflexua^  pests  of,  in 
n.S.A.,  188,  246,  890. 

Amata  aihinaoni,  on  tea  in  India, 479. 

Amathuaia  phidipvua,  on  coconuts 
in  the  Dutch  East  Indies,  287; 
on  coconuts  in  the  Philippines,  150. 


amaeonienaia,  Solenopaia  eorticalia, 

ambaaiua,  Xyleborua. 

onAi^uetta^  Clyaia. 

ambiauua,  PaaUua. 

AtnJbtvteUa  puiua,  parasite  of  Cyma* 
iophora  auiphurea  in  n.S.A.,  487. 

AmblyUAea  aubaerieana,  parasite  of 
Trachea  iUyrica  in  Sweden,  509. 

amboinalia,  Maruca, 

ambrizia,  Anaphe. 

Ambrosia  Beetles  (see  Croaaotaraua, 
PUUypua,  Xpleborua). 

Ambroata  tnfida,  OUhyridopteryx 
ephemeraefonma  on,  m  U.S.A., 
289. 

Ameiva  awrvnarMnaia^  destroying 
suffar-cane  pests  in  Trinidad,  29. 

Amdanchier  (Service  Berry),  pests 
of,  in  Canada  and  U.S. A.,  119, 
182,  407 ;  Scolytua  ruguioaua  on, 
in  Sweden,  854. 

amewticolaf  Aphia. 

America,  beneficial  insects  intro- 
duced into  Europe  from,  against 
grasshoppers,  484 ;  miscellaneous 
msect  pests  in,  185,  281,  291,  812, 
814,  897 ;  diagnosis  of  diseases  of 
bees  in,  197. 

America,  Central,  banana  x>ests  in, 
152;  Eriococoua  coataric&naia  on 
Vacdnium  in,  866 ;  ]^ts  from, 
intercepted  in  Csdifomia,  52,  176, 
286,  276,  864,  899,  427,  475, 
584. 

America,  North,  Lepidopria  abet' 
rana,  sp.  n.,  reared  from  Crypto- 
meigenta  theutia  in,  468 ;  Coccidae 
from,  866 ;  distribution  of  insect 
pests  in,  522;  establishment  of 
ApanUHea  ladeicolor  in,  525 ;  new 
Chalcidoidea  in,  116,  269,  280, 
407,  456 ;  new  Scolytids  in,  884 ; 
new  Tachinids  in,  279 ;  miscella- 
neous pests  in,  855, 874, 580 ;  (see 
Canada  and  U.S. A.). 

America,  South,  new  weevils  on 
orchids  in,  456 ;  weevils  infesting 
bamboos  and  palms  in,  221,  468  ; 
scale-insects  in,  515. 

American  Plum  Borer  (see  Eueo- 
phera  aemjfuneraUa). 

American  Vine  Moih  (see  Poly- 
chroaia  viteana). 

americana,  Aaaphea  ;  MoHacoaotna  ; 
Meromyza ;  Oligoaita ;  TomO' 
cerodea, 

ameriamum,  Erioaoma  {SchizO' 
neura). 

americanua,  Apantdea ;  Laaiua 
niger;  Paracatocerinua ;  Syrphua. 

Amerrhinua  pantherinuaf  in  S. 
America,  220,  468. 

Amerrhinua  ynca,  in  S.  America, 
468. 

Ametaategia  glabratua  (see  Taxonua). 
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Amierophu,    parasite    of    Oaeoeeia 

argyrospUa  in  U.S.A.,  180. 
Amiiia  armenat  in  Turkestan,  210, 

211. 
anUeus,  Ewadmua  eyanicefs. 
Ammonia  Gas,  as  a  soil  dismfectant, 

85. 
Ammonlacal    Liquid,    experiments 

with,  against  Agromyza  phaeeoU, 

430. 
Amorpha  poptUi    (Popular    Hawk 

Moth),  on  wiUow  in  France,  424 ; 

food-plants  of,  in  Scotland,  469. 
Ampethu  sangwindlefUus  (see  Elater). 
AmpdoaUfpter^tercejpted  on  orchids 

in  California,  427. 
ampdophaga,  HdUica ;  Procris  (Ino). 
ampdaphila,  DrosaphUa, 
Ampelopsis   hederacea,    vine-moths 

on,  in  France,  481. 
Amphicerua       punctipenniSf       on 

oranges  in  Caiifomia,  36. 
AmphimMuB  aoUtitialis,  in  forests  in 

Norway,    504;     in    Russia    and 

Turkestan,  209,  330,  467. 
Amphipyra  ttiigapoginis,  on  aconite 

in  Russia,  167. 
Amphiaa  rhombieana  (see  Epagoge), 
amputator,  Onciderea. 
Amsacta  moorei,  on  cotton  in  India, 

227. 
amygdali,  Eurytoma, 
Amygdaius  peraica  (see  Peach). 
Anab€^8     artieulata,     SehiHocerca 

peregrina  on,  in  Algeria,  411. 
anaehareta,  Strategus, 
AfMciinothripa  meinerti,  on  palm  in 

Br.  Guiana,  360. 
Aruwrus  armat^ia  nigriventris,  para- 
site of  Jassids  in  N.  America,  116. 
AnagriM  hartluiH,  sp.  n.,  parasite  of 

TyphUxyha  roscie  in  Sweden,  868. 
Anagru8  fiaveacens,  parasite  of  8te- 

noeranus  {JMplMx)  saeeharivorus 

in  Barbados,  266. 
Anagyrua  nubilipenms,  parasite  of 

EuUcanium     nigrofasdaHum     in 

U.S.A.,  429. 
OfkiZe,  Spogostylum, 
anandi,  Microtermes  (see  M.  oheei), 
Anaphe  ambrisda,  in  N  jasaland,  468. 
Anaphe   panda,    on    BrideHia    mi- 

crantha  in  Nyasaland,  458. 
Anaphes  graeuipes,  sp.   n.,  in   N. 

America,  116. 
AfMphes  perdubius,  sp.  n.,  in  N. 

America,  116. 
Anaphea    picinua,    sp.    n.,    in    N. 

America,  116. 
Afutphoidea  luna,  parasite  of  Hypera 

rariabUia,  65. 
Anaphora  papeaneUua    (see    Aero- 

lophua), 
Anaphothripa  ohaeurua,  on  oats  in 

Canada,  118. 


Anaphothripa  atriaiua  (see  A.   o&- 

acwrua). 
Anaraia    lineaUiUa    (Peach     Twig 

Borer),    boring    in    OUaater    in 

Astrachan,  327 ;  on  peaches,  etc., 

in  Canada  and  U.S.A.,  25,  51 , 

120, 131, 135, 176,  266,  861 ;  bio- 
nomics of,  in  Italy,  17. 
Anaraia  mda^nopleeta,  on  mango  in 

India,  439. 
AnMa  andreaii,  on  Cucurbitaceae  in 

U.S.A.,  461. 
Anaaa   triatia    (Squash    Bug),    not 

transmitting  wut  disease  to  cu- 
cumbers in  U.S. A.,  886. 
Anaataiua   bifaaciatua,   parasite   of 

Euproctia  chryaorrhoea  in  U.S.A., 

526. 
Anaatrepha  fraterculua  (Mango  Fly), 

on  mango  in  Jamaica,  421. 
AnaatrepM  ludena,  intercepted  on 

mango  in  Caiifomia,  475. 
anaiolieuay  Dodoataurua. 
anchiaiadea,  Papilio, 
anchordlia,  Anomaia, 
ancylae,  Paeudomphale. 
AncyUa  angulifaaciana  (Clover  Leaf - 

tier),  bionomics  of,  in  U.S. A.,  188, 

487,  627. 
Ancylia  eompUma,  in  Astrachan,  327. 
Ancylia  nuoeadana,  parasitised  by 

Paeudomphale     ancylae     in     N. 

America,  280. 
Ancyloeheira  geometrica,  in  forests  in 

India,  859. 
anderaoni,  SpUochaleia. 
Andraca  bipunctaiaf  on  tea  in  India, 

175,  479. 
andreae,  Byadercua, 
Andres-Maire    Trap,    for    AgroUa 

ypaHon  in  India,  96,  418. 
andreaii,  Anaaa. 
andreweai,     Ciaidomorpha ;      Xyle- 

boTua. 
Andropogon  aorghum  (see  Sorghum 

vulgare). 
Andropogon  virginioua,  Eudiagogua 

roaenachoddi  on,  in  U.S.A.,  72. 
Aneriatua  oculatipennia,  sp.  n.,  para- 
site   of    Saiaaetia    oUae    in    N. 

America,  269. 
Angitia,  parasite  of  ZeUeria  oUaa* 

ireUa  in  Italy,  206. 
(mglioua,  Paeuaaphycua, 
angraeci,  Conchaapia. 
Angoumois  Grain  Moth  (see  8ito- 

troaa  ceredldla). 
emgutataf  Porogynmaapia, 
artgidatua,  Eremotylua  ;    Eriococcua. 
angulifaaoiana,  Ancylia, 
anguUfera,  Draeoula/cephala, 
Anguloa  doweaii,  PuMnaria  flocci- 

fera  on,  in  Caiifomia,  863. 
anguai,  Datana. 
anguatatua,  Calocoria, 
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angusHpefmis,  Oee(mlhu8, 

angustma,  Diihoroea, 

AwUnsia    didymator,    i>ara8ite    of 

QraptoUfha  fwroifera  in  Sweden, 

509. 
Anisaplia,  cost  of  collection  of,  in 

Russia,  162. 
Anisaplia  cigncia,  in  Russia,  104. 
AniaopUa  aueiriaeaf  bionomics  of, 

on  cereals,  etc.,  in   Russia,  669 

108,  802,  380,  875,  404. 
Anisaplia  tMstriaoa  var.  majar,  on 

raspberries  in  Russia,  460. 
AnisapUa  oyathigera  (erucifera)^  on 

cereals,  etc.,  in  Russia,  108,  104, 

163,  880,  332,  460. 
Aniscpiia  fa^aria,  in  Russia,  104. 
Anisi^ia  segetumt  on  cereals,  etc., 

in  Russia,  104,  168,  380,  460. 
Anisaplia  moiekii,  on  raspberries  in 

Russia,  460. 
annae,  Dinaspis, 
anneetans,  Aealathrips, 
(mnulata,  Chaleis ;  iHdis. 
WMMilatar,  Craiiehneuman, 
WMvuUcaddis^  Brasema, 
annulipes,     Aphyous ;      Leuoapis  ; 

Pimpla. 
Anabium  etMxrgvMAum^  in  spruce  in 

Finland,  507. 
Anohium    rufipeSt    in    cherry    in 

Sweden,  364. 
Anabium  striatum,  damaging  furni- 
ture, etc.,  in  Norway,  508,  504. 
Anabium  tJiamsani,  in  spruce  in  Fin- 
land, 507. 
Anachetus  inermis,  predaceous  on 

Tam4upis  saocharina  in  Trinidad, 

29. 
Anaeda,  on  MuMenbergia  in  n.S.A., 

269. 
Anaeda  cami,  on  dogwood  (Camus) 

and     grasses    in     Europe     and 

America,  185,  374;   replaced  by 

A,  querd  in  U.S.A.,  580. 
Anaeda  camicalay  (see  A,  querd). 
Anaeda  fungicala  (see  A,  querd), 
Anaeda  aenatherae  (see  A,  querd), 
Anaeda     pamcala,     synonym     of 

A,  cami,  185. 
Anaeda  pskavica,  sp.  n.,  on  roots  of 

grasses  in  Russia,  874. 
Anaeda  querd,  synonymy  and  bio- 
nomics of,  in  U.S.A.,  581. 
Afbaeda     venusta,     synonym      of 

A.  cami,  185. 
Anaedea,  systematic  position  of  ,874. 
Ananuda,  on  sugar-cane  in  Queens- 
land, 188. 
Ananuda  aerea  (see  A,  amtiqua), 
AnamaHa  ancharalis,  on  cassava  in 

Java,  88. 
Anamcila  antiqua,  on  cassava,  etc., 

in  Java,  84,  89 ;    on  sugar-cane 

in  Queensland,  845. 


AnamcAa  aurora,  on  peacb  in  India, 

489. 
AnamcHa  austrdlasiae  (see  A.  anti- 
qua). 
Ananudafrischi,  on  willow  in  France, 

428 ;   infested  with.  Isaria  densa, 

802. 
Ananuda  absaleta,  on  cassava,  etc., 

in  Java,  88,  89. 
Anamala  paUida,  in  Java,  89. 
Ananuda  paUidaspHa,  on  peaches  in 

India,  489. 
Ananuda  vitis,  on  vines  and  willow 

in  France,  436. 
Anamis  argiUacea  (see  Alabama). 
AfMnUs  erase,  on  cotton  in  Nyasa- 

land,  8. 
Anana    mwricata,    Aleuradieus    gi* 

ganteus  on,  in  Br.  Guiana,  860; 

Saissetia  hemisphaerica  on,  in  the 

Philippines,  867. 
Anana    reticulata,    HeUipus    eaich 

grivpha  on,  in  Brazil,  220. 
Anana  squamosa,  Trialeurades  flari- 

derms  on,  in  Florida,  887 ;  Caccus 

elangatus  on,  in  the  Philippines, 

867. 
ananae,  Euxesta. 
Afuypiaonemis  curvipes,  food-plants 

of,  in  Nyasaland,  8,  9. 
Arutplacnemis    phasiana     (Paddle- 

legged  Bug),  on  dadap  in  (Deylon, 

479. 
Anaplagnoithus,  in  Queensland,  121. 
Anaplagfuxthus  baisduvaii,  on  sugar- 
cane in  Queensland,  854. 
ansd,  Chrysamphalus. 
antewMxta,  Lachnastema ;  Xylina. 
amtenwxtus,  Physathrips. 
Anthaxia  choUvnica,   in   forests   in 

India,  859. 
Anthaxia  asmastani,  in  forests  in 

India,  859. 
Anthaxia  quadripunct(Ua,  on  spruce 

in  Finland,  507. 
Anthemus,    destroying    Hemichian* 

a^fns  minar  in  Aus€'alia,  111. 
Antheraea  paphia,  on  Hevea  brasi' 

liensis,  389. 
Antheraea  pemyi,  in  Trinidad,  258. 
Anthocaris  nemarum,  hibernation  of, 

in  Russia,  214;    predaceous  on 

Anthonomus  pamarum  in  Russia, 

214. 
AfUhamyia,  parasite  of  Sehistacerca 

peregri/na  in  Algeria,  851. 
Anthamyia    brcudcae    (see    Charto* 

phUa). 
Ani?u)myia  canfarmis  (see  Pegamyia 

hyascyami). 
Anihanamus       grandis       (Mexican 

Cotton-boll    Weevil),    bionomics 

and    contiol    of,    on    cotton    in 

U.S.A.,  265,  267,  282,  484,  418 ; 

legislation  against  in  U.S.A.,  485 ; 
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possibility  of  introducing  into  the 
West  Indies,  884;  effect  of 
meteorological  conditions  on, 
283. 

AfUhonomus  grandis  var.  thurberiae, 
bionomics  and  food-plants  of»  in 
U.S.A.,  125-127,  267;  effect  of 
meteorological  conditions  on, 
288. 

AfUhonomus  pedicvlarius,  hiberna- 
tion of,  in  Russia,  214. 

AfUhonomus  pomarum,  on  black- 
and  white -thorn  in  France,  489 ; 
on  apples  in  Norway,  602;  bio- 
nomics and  control  of,  in  Russia, 
21,  66,  66, 187, 142, 168, 166,  218, 
214,  216,  217,  880,  882,  460,  406, 
601. 

AfUhonomus  pyri,  on  black-  and 
white-thorn  m  France,  489. 

AnthofMmus  gtutdriaiblms  (Apple 
Curculio),  on  apples  in  Canada, 
118,  120,  480. 

AfUhonomus  rectirostris,  hibernation 
of,  in  Russia,  214. 

AfUhofwmus  rubi,  on  raspberries  in 
France,  490 ;  on  strawberries  in 
Norway,  608;  bionomics  and 
food-plants  of,  in  Russia,  140, 
214,  888. 

AfUh(momus  signtUus  (Strawberry 
Weevil),  control  of,  in  Canada 
and  U.S.A.,  14,  189,  617;  para- 
sitised by  Caioiaccus  perdubius 
in  U.S.A.,  269. 

AfUhofMmus  varians,  hibernation  of, 
in  Russia,  214. 

Anthores  leueonotus,  on  coffee  in 
Nvasaland,  9. 

Anthothrips  (see  Haplothrips), 

AfUhrax  fef^estrata,  parasite  of  Schis^ 
tocerca  peregrina  m  Algeria,  861. 

AfUhrenus,  in  clothing  in  New  York, 
447. 

Anthrenus  scrophularitie,  in  Br. 
Columbia,  26. 

AfUhurium,  Lecamum  toouolatiim 
on,  in  Barbados,  267. 

AfUhurium  scherzerianum.  Coccus 
hesperidum  intercepted  on,  in 
Caufomia,  400. 

AfUicarsia  gemfnaUdis,  on  Bengal 
beans  in  Barbados,  267;  para- 
sitised by  Euphorocera  floridefisis 
in  N.  America,  279;  migratory 
habits  of,  in  U.S.A.,  87. 

AfUidesma  bunius,  scale -insects  on, 
in  the  Philippines,  867. 

ontt^oni ,  Pulvifiaria. 

Antiffua,  Lftchfiostema  on  onions 
and  maize  in,  168;  Straiegus 
titofius  on  suj^ar-cane  in,  208. 

Antilles,  selection  of  immune  varie- 
ties of  sugar-cane  in,  84. 

antiopa,  Vanessa. 


antigua,  AfwmcHa  ;  HyUmyia ;  Ot' 
gyia  (Notolophus) ;  Profnecotheca ; 
Ehacodifieura. 

AnUspUa  riviUei,  in  Turkestan,  210. 

antofni,  Hdopdiis. 

AfUonifM,  on  Morus  in  Ceylon,  18. 

AnUmifM  crawi,  food-plants  of,  in 
U.S.A.,  72 ;  imported  into  U.S.A. 
on  bamboos,  198,  276,  864. 

AntonifM  purpurea,  on  Brachy- 
podium  in  France,  806. 

Ants,  destruction  of,  in  Argentina, 
100 ;  species  of,  of  economic  im- 
portance in  Br.  Guiana,  466; 
Aphids  found  in  nests  of,  28, 128, 
171,  874;  intercepted  on  orchids 
in  Hawaii,  114;  destroying  other 
insects,  210,  464,  620,  686; 
control  of  domestic  species  of,  in 
U.S.A.,  686;  destroying  onion 
seed  in  St.  Vincent,  48;  asso- 
ciated with  Coccus  viridis  in  S. 
India,  609 ;  methods  of  destroy- 
ing, 186,  188,  881,  497,  686; 
spreading  fire-blight  in  U.S.A., 
187;  attacking  seeds  of  Pinus 
UyngiMia  in  India,  869. 

Ants,  Leaf -cutting  (see  Atta). 

anxius,  AyrUus, 

Aonidia,  imported  into  U.S.A.  on 
Myrciaria  edvlis,  199. 

Aonidia  perplexa,  on  Morus  in 
Ceylon,  18. 

Aontdidla  aurantii  (see  Chrysom- 
phcHus), 

AonidieUa  minitxtae  (see  Aspidiotus), 

AonidieUa  subcuticularis  (see  Aspi- 
diotus), 

aonidum,  Chrysomphdlus  {Aspidi- 
otus, Feeudococcus), 

Apamea  (Hydroeda)  nietitans,  on 
cereals  in  Russia,  104, 168. 

Apamea  testacea  (see  Luperina). 

Apantdes,  parasite  of  UyphafUria 
cunea  in  Canada,  118 ;  bred  from 
Orgyia  antigua  in  Chile,  466; 
parasite  of  olive  pests  in  Italy, 
206. 

Apantdes  ameriamus,  parasite  of 
Erifinyis  etto  in  the  West  Indies, 
422. 

AparUeles  caicdpae  (see  Microj^litis), 

Apanteles  congregatus,  parasite  of 
Ceratomia  catalpae  m  U.S.A., 
281. 

ApafUdes  fulvipes,  parasite  of  Den- 
drolimus  pini  in  Austria,  818. 

Apantdes  glomeratus,  parasite  of 
Aporia  crataegi  in  Russia,  104, 
188 ;  parasite  of  Pieris  rapae  in 
U.S.A.,  112,  484. 

Apantdes  laeteicolor,  parasite  of 
Euprodis  chrysorrhoea,  etc.,  in 
Canada  and  U.S.A.,  118, 119,  242, 
886,  626,  626. 
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Apa/nteUs  leueostigmus,  parasite  of 

Eudaniiis  proteus  in  St.  Vincent, 

42. 
Apanieles     miUtariSf     parasite     of 

Cirphis  iinipuneta  in  U.S.A.,  98, 

397. 
Apanieles    nonagricie,    parasite    of 

Phragmatipkila       trtmeata       in 

Queensland,  844. 
Apanteles  apurius,  parasite  of  Aporia 

crataegi  m  Russia,  104. 
apcmtelivarua,  Horismenus, 
Apamiesia  virgo,  polyhedral  disease 

in,  420. 
Apate  aexdentixtum  (see  Sinoxylon). 
Apats  terehrana,  food-plants  of,  in 

Jama,ica,  428. 
ApcUdd  aurieoma,    imported    into 

U.S.A.  from  France,  81,  198. 
AptUda  rumieia,  imported  into  New 

Jersey  on  roses,  81. 
Apateticua  cynicua,  bionomics  of,  in 

U.S.A.,  186. 
Apateticua  mactdivewtria,  bionomics 

of,  in  U.S.A.,  186. 
Apateticua  modeatua,  predaceous  on 

Sgaeonematua  erichaoni  in  Can- 
a  and  U.S.A.,  244. 

Apatura  ilia,  on  willow  in  France, 
424. 

apertua,  Phlepaiua. 

Aphaereta,  parasite  of  Phytomyza 
aquilegiae  in  U.S.A.,  450. 

AjfhdlaTa  cMhae,  food-plants  of, 
in  Britain,  89. 

Aphcmurua  hodkini,  parasite  of 
Empicoria  varioloatia  in  Br. 
Guiana,  860. 

Apheilenchua  ormerodia,  on  orna- 
mental plants  in  Switzerland,  186. 

ApheUnua  auiomatua,  reared  from 
Aphia  aetariae  in  N.  America,  408. 

Apheliwua  ehryaompkaii,  parasite  of 
Chryaomphalua  dictyoapermi  in 
Sicily  and  Spain,  146,  486. 

Aphelinua  fuadpennia,  parasite  of 
Aulacaapia  pentagona  in  Argen- 
tina, 516. 

ApluHinua  mytilaapidia,  parasite  of 
Lepidoaaphes  ulmi  in  Britain, 
241 ;  parasite  of  Chionaapia  pini- 
foliae  m  New  York,  76. 

ApheUnua  acuteUaria,  parasite  of 
scale-insects  in  Europe,  492. 

Aphelinua  aUveatrii,  parasite  of 
Chryaomphalua  dictyoapermi  in 
Sicily,  146. 

Aphidea,  systematic  position  of, 
874. 

Aphidencyrtua  (Eupelmua)  achizo- 
neurae,  280. 

Aphidiua,  vaxs^ite  of  Lachnua  per- 
aicae  in  Turkestan,  211 ;  parasite 
of  Macroaiphum  grananum  in 
Kussia,  880. 


Aphidiua  fleteheri,  parasite  of  Acyr- 
thoaiphon  piai  in  U.S.A.,  84.  ^ 

Aphidiua  porteri,  sp.  n.,  in  Chile, 
466. 

Aphidiua  roaae,  parasite  of  Acyr» 
thoaiphon  pisi  m  U.S.A.,  84. 

Aphidiua  teataceipea  (see  Lya^h* 
lehua). 

Aphidiua  waahingtonenaia,  parasite 
of  Acyrthoaiphon  pisi  in  U.S.A., 
84. 

Aphidoletea,  predaceous  on  Aphis 
paeudobraaaicae  in  U.S.A.,  440. 

Aphidoletea  meridionalia,  predaceofis 
on  Aphids  in  U.S.A.,  84,  478. 

Aphids,  intercepted  in  California, 
181,  899,  427;  natural  enemies 
of,  introduced  into  California 
from  Japan,  688;  on  bananas 
in  Ceylon,  289 ;  on  Arachia  hypo- 
^aea  in  Egypt,  266 ;  intercepted 
in  Hawaii,  474 ;  on  Coffea  rohusta 
in  Java,  84;  on  cotton  in 
Nyasaland,  4,  8;  spreading 
blight  in  U.S.A.,  27,  187,  889; 
on  cotton  and  soy  bean  in  the 
West  Indies,  48 ;  ants  associated 
with,  28, 128, 171, 874, 478;  classi- 
fication of,  28,  44,  128,  160,  252, 
874,  889,  897,  898,  417,  459,  680 ; 
natural  enemies  of,  84,  124,  154, 
171,  211,  267,  269,  278,  282,  804, 
814,  822,  880,  408,  409,  489,  440, 
477,  478,  486,  683;  measures 
against,  11,  68,  215,  289,  266,  272, 
278-275,  828,  880,  882,  848,  855, 
862,  881,  406,  425,  458,  529; 
dusting  powder  useless  against, 
181. 

Aphia  abietina  (Sitka  Spruce  Green 
Aphis),  control  of,  on  spruce  in 
Canada,  120,  681. 

Aphia  adusta,  on  sugar-cane  in 
Queensland,  846. 

Aphia  cdienua,  sp.  n.,  in  nest  of 
Laaiua  alienus  m  England,  28. 

Aphia  amenticdaf  on  willows  in 
Russia,  28. 

Aphia  aadepiadia,  attacked  by 
Aphidoletea  meridionaliam  U.S.A., 
478. 

Aphia  avencte,  F.  (Oat  Aphis), 
oionomics  and  control  of,  on 
apples,  etc.,  in  Canada  and  U.S. A., 
118,  262,  276,  840,  456,  478,  484, 
617;  on  apples  in  Britain,  897; 
on  cereals  in  Norway,  601 ; 
distribution  of,  898. 

Aphia  avenae,  Ealt.  (see  A.  maidis), 

Aphia  hakerif  on  apples  in  Britain, 
898. 

Aphia  braaaicae  (Cabbage  Aphis), 
on  cabbage  and  turnip  in  Br. 
Columbia,  25 ;  on  caobage  in 
Norway,  602  ;  on  cabbages,  etc.. 
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in  RnsBia,  168, 210, 881, 459, 494 ; 
bionomics  of,  in  U.S.A.,  124, 188, 
251,  267. 

Aphis  hrevia,  on  apples  in  America, 
898. 

Aphis  edloiropidis,  sp.  n.,  on  Colo- 
tropis  procera  in  Italian  Somali- 
land,  160. 

Aphis  eardui,  attacked  by  Aphido- 
letes  meridianaUs  in  U.S.A.,  477. 

Aphis  eerasi,  on  fruit-trees  in  Nor- 
way, 502;  fumigating  orchards 
with  tobacco  smoke  against,  in 
Russia,  882. 

Aphis  eerecHis  (see  Macrosiphum), 

Aphis  citri,  on  lemons  in  Nyas^and, 
9. 

Aphis  craecivara,  on  lentils  in 
Russia,  459. 

Aphis  cralaegi^  Kalt.,  food-plants 
of,  in  Britain,  898;  bionomics 
and  control  of,  in  Russia,  28, 165, 
166,  880. 

Aphis  crat€iegi,  Buckt.,  food-plants 
of,  in  Russia,  459. 

Aphis  ewmymi  (see  A,  rumiois). 

Aphis  foveokUa,  sp.  n.,  on  Pergu- 
laria  extensa  in  Italian  Somali- 
land,  160. 

Aphis  gossypieUa,  attacked  by 
Aphidioletes  meridionalis  in  U.S. A., 
478. 

Aphis  gassypii,  Glov.  (Cotton  Aphis, 
Melon  Aphis),  on  cotton  in 
Nyasaland,  8 ;  food-plants  of,  in 
Russia  and  Turkestan,  19,  210, 
215,  216,  881,  494;  bionomics 
and  conlarol  of,  on  melons,  etc., 
in  n.S.A.,  252,  267,  817-819,  848, 
886,  409 ;  on  cotton  in  the  West 
Indies,  48. 

Aphis  gossypii,  Wass.  (see 
A,  crataegif  buckt.). 

Ajfhis  grossidariae,  on  gooseberries 
in  Russia,  880, 888. 

Aphis  heUanthi,  attacked  by  Aphi- 
deletes  meridionalis  in  U.S.A., 
478. 

Ajfhis  idaei,  tobacco  extract  against, 
in  Russia,  880. 

Aphis  koehi  {pyri),  synonymy  and 
distribution  of,  897 ;  in  orchards 
in  Russia,  210,  881. 

Aphis  leorUodofUdla,  sp.  n.,  in  nest 
of  Lasius  flavus  in  England,  28. 

Aphis  maidi-radicis,  on  asters  in 
Canada,  118. 

Aphis  maidiSf  attacked  by  Aphido- 
letes  meridionaiis  in  U.S.A.,  478  ; 
distribution  of,  dependent  on 
that  of  Panicum  crus-gaUi,  874. 

Aphis  nudi  (see  A,  pomi). 

Aphis  mdHfiliae  (see  A,  sorbi). 

Aphis  medicaginis,  on  apples  in 
America,  898. 


Aphis  napeUis  on  aconite  in  Russia, 
167. 

Aphis  nigrOf  on  apple  and  haw- 
thorn in  Britain,  898. 

Aphis  ohnoQoick^  sp.  n.,  on  barley 
and  sorghum  in  Russia,  459. 

Aphis  oxy(icanthae  (see  A.  nigra). 

Aphis  padif  in  Norway,  504. 

Aphis  padi,  sp.  n.,  on  Calotropis 
procera  in  Italian  Somaliland, 
160. 

ApMs  paptkveris  (see  A»  rumicis). 

Aphis  persicae,  OhHoeorus  qualw>r- 
pusiulatus  predaceous  on,  in  Ar- 
gentina, 814;  food-plants  of,  in 
Russia,  459. 

Aphis  persicae-niger  (Black  Peach 
Aphis),  sprays  used  against,  in 
S.  Australia,  529;  Chrysopa 
calif omica  predaceous  on,  in 
U.S.A.,  409. 

Aphis  pheidolei,  sp.  n.,  in  nest  of 
Pheidole  in  Rhodesia,  128. 

A^his  ]flantaginis,  food-plants  of, 
in  Britain,  417;  associated  with 
ants  in  Europe,  128,  171. 

Aphis  pomi  (mdU),  on  apples  in 
JN^orway,  502;  bionomics  and 
control  of,  in  orchards  in  Russia, 
21,  56,  168,  210,  828,  880,  881, 
882,  888,  415,  459,  494;  biono- 
mics and  control  of,  in  orchards 
in  Canada  and  U.S.A.,  14,  118, 
181,  187,  282,  245,  266,  274,  887, 
888,  840,  867,  484,  517;  distri- 
bution  of,  897. 

Ajfhis  pomoneUa,  sp.  n.,  on  apple« 
in  £.  Africa,  898. 

Aphis  pruni  (Plum  Aphis),  biono- 
mics and  control  of,  in  Britain, 
582;  on  fruit  trees  in  Norway, 
502;  quassia  decoction  against, 
in  Russia*  215;  in  orchards  in 
U.S.A.,  266. 

Aphis  prunifoliae  (see  A.  avenae). 

Aphis  prunina,  on  plums  in  Russia, 
459. 

Aphis  pseudohrassicae,  sp.  n.,  biono- 
mics and  control  of,  in  U.S. A., 
187,  440. 

Aphis  pwi  (see  A.  koehi). 

Aphis  Twis,  on  currants  in  Russia, 
21,  888. 

Aphis  rumicis,  food-plants  of,  in 
Britain,  897;  bionomics  and 
control  of,  in  Russia,  164,  166, 
880,  881,  459,  494;  bionomics 
of,  on  beet,  etc.,  in  U.S.A.,  124, 
246. 

Aphis  sacchari,  on  sugar-cane  in 
Queensland,  845. 

Aphis  salicis,  soap  solution  against, 
on  willows  in  tVance,  424. 

Aphis  setariae,  natural  enemies  of, 
in  U.S.A.,  408,  478. 
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A^Mb  sorbin  on  Scrims  oMcwparia 

in  Britain,  897;    bionomics  and 

control  of,  in  Canada  and  U.S.A., 

25,  27,  120,  282,  245,  252,  266, 

272,  274,  888,  840,  867,  484,  517. 
Aphis  sorghi,  on  Sorghum  in  Egypt, 

255. 
Aphis  strobi,  on  apples  in  Canada, 

118. 
Aphis  tavaresi  (Black  Orange  Aphis) 

on  citrus  in  S.  Africa,  278. 
Aphis  wrHcaria,  on  raspberries  in 

Russia,  140. 
Aphis  vitis,  on  vines  in  Russia,  459. 
Aphis,    Citrus    (see    Maerosiphum 

eitrifolii). 
Aphis,    Maple    (see    Chaitopharus 

aeeris). 
Aphis,  Negundo  (see  Chaitopharus 

nepimdinis). 
Aphis,  Plum  (see  Aphis  pruni). 
Aphis,    Potato    (see    Maerosiphum 

solanifolii). 
Aphis,  Privet  (see  Bhopdlosiphum 

li^stri), 
Apms,  Prune  (see  HyaiUyptents  arun- 

dinis). 
Aphis,  Spinach  (see  Mysnis  persiccie). 
Aphis,  Tea  (see  Toxoptera  tneaeeola). 
Aphis,  Wheat  (see  Toxoptera  grami' 

num), 
Aphodius  margineUus,  in  Java,  89. 
Aphorura    armata,    on    cereals    in 

jJ^orway,  501. 
Aphroph4>ra  paraUda,  on  pines  in 
«     New  Jersey,  259. 
Aphrophora    spumoria    (European 

spittle   Insect),   on  strawberries 

in   Norwajr,    608;     on   chrysan- 
themums   in    Russia,    164;     on 

grasses  in  New  York,  447. 
Aphthona  euphorbias,  on  Unseed  in 

Russia,  881. 
Aphthona    nonstritxta,    on    iris    in 

Russia,  28. 
Aphycopsis,  ^en.  n.,  866. 
Aphycus,  revision  of  the  ^enus,  866. 
Aphyous  annvUpes,  parasite  of  Eule- 

camum  nigrofasoiatum  in  U.S.A., 

429. 
Aphyous  johnsonif  parasite  of  Eule^ 

canium  nigrofasdatum  in  U.S.A., 

429. 
Ajfhycus  punctipeSy  parasite  of  scale- 

insects  in  Europe,  492. 
Aphycus   stomachosuSf   parasite   of 

Eulecanium     ntgrofchsdaium     in 

U.S.A.,  429. 
apicalis,  NephoteUix, 
apicella,  D&pressaria, 
apiforme,  TrocMUum. 
apiformis,  Aegeria  {Sesia). 
Apiomorpha  maiiformis.  Eriococcus 

apiomorphae    from    galls    of,    in 

Austraka,  400. 


{»piomorphae,  Eriococcus, 

Apion,  bionomics  of,  on  clover, 
etc.,  in  Russia,  142, 168, 167,  298, 
884. 

Apian  aesiivum  (trifdlii),  bionomics 
of,  on  clover,  etc.,  in  Russia,  894, 
882,  884. 

Apian  apricans,  bionomics  of,  on 
clover,  etc.,  in  Russia,  294,  884. 

Apian  arm4peSf  on  cotton  in  Nyasa- 
land,  7. 

Apian  craecae,  on  vetches  and  oats 
in  Russia,  108. 

Apian  jtavipes,  on  clover  in  Russia, 
294. 

Apian  pom^mae,  on  x>ears,  etc.,  in 
Russia,  108,  188,  880. 

Apian  trifoUi  (see  A.  (testivumr). 

Ajns  spp.,  fertilisation  of  coffee  by, 
in  India,  61. 

aplanatus,  Xyleborus. 

AplastamorpKa  pratti,  jparasite  of 
Lasioderma  serricame  m  Br.  Gui- 
ana, 860. 

Apaderus  caryU,  in  forests  in  Russia, 
877. 

Apogonia  destructor,  Hdlatrichia 
hdleri  mistaken  for,  in  Java,  89. 

Aporia  cratcuegi,  bionomics  and 
control  of,  in  Russia,  21,  56,  104, 
188,  168,  880,  882,  875,  414,  494, 
500. 

Apple,  Ta/rasa  latistriga  on,  in  S. 
Africa,  894 ;  Eriosoma  lanigerum 
on,  in  Argentina,  814;  pests  of, 
in  Astrachan,  827;  pests  of,  in 
Britain,  5, 107,  241,  89^-898,  682; 
pests  of,  and  their  control  in 
Canada,  25,  26,  97,  98,  118,  191, 
120,  179,  282,  260,  886,  887,  867, 
870,  871,  405,  480,  484,  485,  486, 
516,  517,  518,  620,  521,  625,  626; 
pests  intercepted  on,  in  Cali- 
fornia, 62,  114,  182,  286;  pests 
of,  in  Europe,  278,  451 ;  pests  of, 
in  France,  19,  490;  Adaretus 
horticcHa  on,  in  India,  489 ;  pests 
of,  in  Italy,  202,  488;  sulphur 
against  pests  of,  in  New  Zealand, 
480;  pests  of,  in  Norway,  502; 
Othreis  on,  in  Rhodesia,  279; 
pests  of,  and  their  control  in 
Russia,  22,  60, 104, 187, 140,  141, 
214,  217,  880,  881,  882,  881,  414, 
416,  467,  468-460,  499,  600; 
pests  of,  in  Sweden,  868,  864; 
pests  of,  in  Turkestan,  209-211, 
218,  216,  498 ;  pests  of,  and  tiieir 
control  in  U.S.A.,  71,  74, 118, 182, 
188,  178,  181,  184, 186,  206,  245, 
262,  268,  266,  270,  278-275,  817, 
840,  848,  862,  868,  864,  406,  407, 
446,  461, 487, 518,  619;  canker  of, 
conveyed  by  Oecanthus  spp.  in 
U.S.A.,  842;  effect  of  lime -sulphur 
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sprays  on,  10;     experiments  in 
disinfecting,    with    hydrocyanic 
acid  gas,  100. 
Apple -leaf  Blister  Mite  (see  Erio- 

phyespyri), 
Apple    Corculio    (see    Anthononma 

quadrigibbus). 
Apple  Lieaf  hopper  (see  Empoasca 
mcHi). 

Apple  Lsaf-miner  (see  Tiseheria 
nKdifolieUa). 

Apple  Maggot  (see  BhagcHetia  porno- 
neUa). 

Apple  Sawfly  (see  Taxonua  nigro- 
soma). 

Apple  Tent  Caterpillar  (see  MaHa- 
coBoma  americcvna). 

Apple-tree  Leaf-hopper  (see  Empo- 
aaca  nudi), 

approximcAoTy  Aristohia. 

apriecma,  Apion, 

Apricot,  pests  of,  and  their  control, 
in  S.  Africa,  278,  894,  895 ;  Hya- 
lapterus  arimdinis  on,  in  As^a- 
chan,  827 ;  Nyaiua  vinitor  on,  in 
Australia,  471 ;  Aphids  on,  in 
Britain,  582;  crown -gall  inter- 
cepted on,  in  California,  286; 
DrosophUa  mekmogcuier  inter- 
cepted on,  in  Egypt,  281 ;  pests 
of,  in  Italy,  17,  488 ;  pestis  of,  in 
Norway,  502 ;  pests  of,  and  their 
control,  in  Russia,  22»  104,  458» 
496,  499 ;  Mc^ddlia  prumi  on,  in 
Sweden,  854 ;  pests  of,  in  Turke- 
stan, 209;  x>ests  of,  in  U.SA., 
267,  817,  854. 

aprUinuSy  MesocMorus, 

Apteroladapa  nigrisouJtumf  sp.  n., 
from  Virginia,  456. 

Apterona  crenvieHa,  on  apples  in 
Turkestan,  210. 

apteTU8f  Lethrua ;  Pyrrhoeoria. 

Apteaia  nigrodnctor,  parasite  of 
Lygaeonematua  erichaoni  in  Eng- 
land, 248. 

aqmfdliif  Phytom/yea. 

AquiUgia  canadenaia,  ToHrix  aUn- 
comana  on,  in  U.SA.,  246. 

AqtUUgia  wdgaria,  Holeooneme  coe- 
rtdeoearpa  on,  in  France,  805. 

aqwlegiaa,  Phytomyza. 

Arachia  hypogaea  (Ground-nut), 
pests  of,  in  E^ypt,  265 ;  Diaeriaia 
obiiqua  on,  m  India,  64;  pests 
of,  in  Java,  88;  pests  of,  in 
Nyasaland,  7,  9;  pests  of,  in 
U.SA.,  890,  444 ;  pests  of,  in  the 
West  Indies,  48. 

Araecerua  ftudcvlatua  (Coffee-bean 
Weeyil),  food-plants  of,  in  Java, 
88 ;  in  grain  in  U.SA.,  291. 

AtcMo,  Etmecaniwn  peraieae  on,  in 
Britain,  128 ;  scale-insects  inter- 
cepted on,  in  California,  584. 


ArcHia  guUfoylei,  as  a  shade -tree  for 

cacao,    against   Diplodia   in    St. 

Vincent,  417. 
Araucaria  cookei,  Eriocoecua  arau- 

caricte  on,  in  Ceylon,  13. 
Araucaria  excelaa,  scale-insects  on, 

in  Australia,  400;    Paeudocoama 

aurilanatua  on,  in  California,  86, 

61. 
auraucariae,  Eriocoocfia. 
Arbda,  on  orange  in  India,  417. 
Arbda  quadrinotata,  on  Albizeia  in 

Ceylon,  479;    on  Hevea  braaUi- 

enaia^  389. 
Arbda  tetraonia,  on   Caauarina  in 

India,   229;    food -plants   of,  in 

Java,  362. 
Arbor-vitae  (see  Thuja  ocddenUdia), 
Arbutua  a/ndraohne,  Chryaomphalua 

dictyoapermi  on,  in  Sicdy,  145. 
Arbutua    memieaiif   Pclycaon   eon^ 

fertua  on,  in  California,  118. 
Archenom/ua  bicolarf  parasite  of  AuZo- 

eaapia  perUagona  in   Argentina, 

515. 
areheaia,  Mocia  (Bepanda), 
Archipa  argyroapUa  (see  Cacoeda). 
Arehvpa  ceraaivora/na  (see  Caeoeoia). 
Archipa  roaacea/na  (see  Cacoeeia). 
Archipa  roaana  (see  Tortrix). 
Archytaa    pUivenlria,    j^arasite    of 

Laphygrruk  frugiperda  m  Jamaica, 

428. 
ArcUaaia  plagiata,  in  Java,  40. 
arctatua,  Uxycarenua. 
Arctia  caja,  in  vineyards  in  France, 

490 ;  on  aconite,  etc.,  in  Russia, 

167,  882 ;  infested  with  ErUofM}- 

phlhora  auiieaef  802. 
Arctia   vittica,    on    wallflowers    in 

Astrachan,  827. 
arctoataphylii,  Ceroputo. 
arouata,  Oorythuea ;  Lachnoatema. 
arcuoituaf  Clytua. 
Arcwptera  f(avicoata,  in  Russia  and 

Siberia,  22, 162. 
Ardia  bipwnctata,  in  Russia,  881. 
Ardiaia    japonica,    Nipporkorihama 

ardiaiae  sp.n.  on,  in  Japan,  419. 
ardiaiae,  Nipponortheaia. 
Areca  caiechu   (Betel  Nut  Palm), 

Cerddoc&rua  on,  in  the  Philippines^ 

149;    Hemichionaapia  aaptdiatras 

on,     in     the     Seychelles,     442; 

Oryctea    rhinoeeroa    possibly    on, 

149. 
a/renaceariaf  EuboUa, 
Arge    berberidia,    on    barberry    in 

Russia,  188. 
argewtaiua,  PhyUobiua. 
Argentina,     miscellaneous     insect 

pests  and  their  control  in,  18,  58, 
100,  185,  205,  809,  814,  849,  467, 
615;  ProapakUHXa  berlaaei  intro- 
duced into,  from  U.S. A.,  196. 
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Argentine    Ant    (see    Iridomyrmex 

humUia), 
argentipeSf  Tctchyies. 
argiUacea,  Alabama  (Aletia,  Anomis), 
Argyrestkia  conjugdla,  on  apples  in 

!Norway,  602. 
Argyresthia  ephippieUa,  on  cherry  in 

Norway,  602. 
Argyrovhylax  himacidixta,  parasite  of 

Boimyconuyrpha    paUiaa    in     S. 

Africa,  898. 
Argyroploce  erotias,   on   mango  in 

India,  489. 
Argyroploce  leucotreta  (Citrus  Cod- 

Ung    Moth),    food -plants    of,    in 

Ehodesia,  278. 
Argyroploce  {Olethreutea)  variegcvna, 

on  fmit-trees  in  France,  490 ;  on 

apples  in  Norway.  602;  on  plums, 

etc.,  in  Russia,  188,  882. 
€trgyro8pUa,  Cctcoecia  {Archips), 
andida,  Chaetoonema, 
<mdu8^  Stenocorynua. 
Aristohia  approximator^  on  Lager- 

stroemia  ftos-reginae  in  India,  229. 
Aristotelia  austeropa,  in  stored  rice 

in  India,  439. 
Aristotelia  micella,  on  raspberries  in 

Russia,  140,  888. 
Arizona,  bionomics  and  control  of 

AntJumoriMM  grandia  thurherias  in, 

126-127 ;    Tetraleurodes  m4>ri  art- 

zonensia  on  orange  in,  887 ;  pests 

from,  intercepted  in   California, 

399 ;    miscellaneous  insect  pests 

in,  316-320. 
Arizona   Wild -cotton   Weevil    (see 

Anthonom/ua  grandia  thurberi<ie), 
arizonerma,      Berecyntua      bdkeri ; 

Tetraleurodea  m^yn, 
ArmadUlidium    quadrifrona,    food- 
plants  of,  in  Canada,  118. 
ArmadiUidium  vrdgare,  food-plants 

of,  in  Canada,  118. 
orntoto,  Aphorura. 
armoiticepa,  Halictua. 
armaiurrv,  Lecanium  (see  Ctenochiton 

apinoaua), 
(vrmatua,  Anagrua  ;   Dieeratothripa  ; 

Myochroua, 
arm^ena,  Amicta. 

Armenia,  L^hygnui  exigua  in,  291. 
<irmigera,   Hdiothia   (see   CMoridea 

obaoleta), 
<xnmp6a,  Apion, 
armoraeicie,  Plagiodera. 
Army  Cutworm  (see  Euxoa  auxUi- 

ana). 
Army  Worm  (see  CirphUwnipttneta). 
Aromia    moaehata,    on    willow    in 

France,  428. 
<irquaia,  Va/ndueea, 
Arrhenophagua  cMotMapidia,  para- 
site 01  (fhioTMapia  minor  in  Br. 

Guiana,  860. 


Arrowroot,  Leueopholia  rorida  on,  in 
Java,  88 ;  Calpodea  etidiua  on,  in 
St.  Vincent,  128. 

Arrowroot  Worm  (see  Calpodes 
ethliua). 

Arsenate  of  Copper  (see  Copper 
Arsenate). 

Arsenate  of  Iron  (see  Iron  Arsenate). 

Arsenate  of  Lead  (see  Lead  Arse- 
nate). 

Arsenate  of  Lime  (see  Calcium 
Arsenate). 

Arsenic,  formulae  for,  against  lo- 
custs, etc.,  44,  170,  462;  for 
protecting  timber  against  ter- 
mites, 174 ;  detection  of,  in  bees, 
889;  and  starch,  against  cotton 
pests,  438 ;  against  cockchafers, 
467. 

Arsenical  Baits,  for  GryUotcUpa,  66, 
297  ;  for  Lepidiota  albohirta,  471 ; 
formulae  for,  6,  126,  462. 

Arsenical  Sprays,  106, 109,  286,298, 
298,  829,  446,  619;  effect  of,  on 
wine  from  ^apes  treated  wil^, 
223 ;  replacmg  not  water  against 
Spargam^ihia  pilleriana  in  vine- 
yards in  France,  490 ;  formulae 
for,  170,  224,  266,  267,  800,  462, 
468. 

Arsenicals,  properties  and  prepara- 
tion of,  807. 

Arsenite  of  Copper  (see  Copper 
Arsenite). 

Arsenite  of  Lime  (see  Calcium 
Arsenite). 

Arsenite  of  Soda  (see  Sodium 
Arsenite). 

Artemiaia  (ibainthium,  preparation 
of  extract  of,  against  market- 
garden  pests,  69. 

Artemiaia  caiifomica,  Trirhabda  lu- 
teodncta  on,  in  California,  820. 

Artemiaia  herba-alba,  Schiatocerca 
pereqririra  on,  in  Algeria,  411. 

Artemiaia  acoparia,  Melideptria  aou- 
toaa  on,  in  Astrachan,  827. 

artemiaiae,  Cercopeua. 

Arthrolyaia  acabricula,  parasite  of 
Oephua  pygmaeua  in  Russia,  21. 

Articnokes,  pests  of,  in  France, 
489. 

artiotdaittta,  Paeudaonidia  i  Sden* 
aapidua. 

Artocarpua  integrifoUa  (see  Jak- 
fruit). 

arundinia,  Hyalopterua, 

Arytaena  geniBtae,  on  broom  in 
Britain,  89. 

Aaamihea  am>erioana,  reared  from 
clover  aphis  in  America,  466. 

aaea/nii,  Lixua, 

Aacheraonia,  infeBiingLepido8apke$ 
beckii  in  the  West  Indies, 
260. 
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Aseheraonia  aleiMrodia  (Red  Fungus), 
attacking  Lepidosavhea  Mtni- 
chiofMapiformia  in  N.  Australia, 
828 ;  infesting  Aleurodids  in 
Florida,  802. 

Aaeheraonia  J^vocitrina,  infesting 
Aleurodids  in  Florida,  802. 

Aaeheraonia  turbitMita^  infesting 
scale-insects  in  the  West  Indies, 
48. 

(udepiadia,  Aphia, 

Aacogaater  quadridetUcUua,  parasite 
of  Cydia  pomoneUa  in  Italy,  16. 

Aacdgiiater  ruflpea,  parasite  of  Cydia 
pomoneUa  va.  Italy,  16. 

aaeUua,  Oniacua, 

Ash  {Frcunnua),  pests  of,  in  Britain, 
39,  470 ;  Hyleainua  fraxini  in,  in 
Oermany,  408;  pests  of,  in 
Russia,  882,  fl2;  pests  of,  in 
U.S.A.,  204,  205,  280,  285»  825, 
451. 

Ash,  Mountain  (see  Pyrua  aucu- 
paria). 

Asn  Bark-beetle  (see  Hyleainua 
fraxini). 

Ash-grey  Blister-beetle  (see  Ma^o- 
baiaia  unicolor). 

aahmeadi,  Tdenomua, 

Asia,  Hadena  baaUinea  on  wheat  in, 
355. 

Asia  Minor,  insect  pests  in,  281,  291. 

Asilidae  (Robber-nies),  predaceous 
on  Adoretua  eompreaaua  in  Java, 
89;  destroying  other  insects  in 
U.S.A.,  285,  409,  686. 

aailiformia,  Aegeria  (Seaia), 

aaparagif  Crioceria  ;   Tetr<uiichtta. 

Asparagus,  pests  of,  in  Canada,  516 ; 
Platyparea  poeciloptera  on,  in 
France,  804;  pests  of,  in  Italy, 
202 ;  pests  of,  in  Russia,  103, 188 ; 
Macroaiphum  aoUmifolii  on,  in 
Virginia,  889. 

Asparagus  Beetle  (see  Crioceria 
aaparagi). 

Asparagus  Fly  (see  Platyparea  poeoi- 
loptera). 

Aspen  {Populua  tremula),  CJud- 
eoidea  aurata  on,  in  Astrachan, 
827 ;  Holeocneme  eoertUeocarpa 
on,  in  France,  805;  Bhynchitea 
popvU  on,  in  Russia,  878;  re- 
moval of,  to  prevent  spread  of 
Oo0Ofitaptnt(or9uuminRussia,499. 

Aspen,  American  {Populua  tremu- 
toidea),  Uttle  liable  to  attack  by 
Cryptorrkynehua  lapathi,  518. 

aaperaitua^  aeiaphilua. 

AapergiUua,  infestinfl:  Paeudococoua 
cdLceclariae  in  Barbados,  266. 

AapergiUua  penicUlium,  infesting 
citrus  in  Brazil,  201. 

Asphaltum,  use  of,  against  Aegeria 
exitioaa,  14. 


Aaphondylia  miki,  Oligoaita  aan- 
guinea  daripea  a  secondary  para- 
site of,  in  Nt  America,  116. 

aapidioti,  Signiphora, 

Aapidiotipha^ua  citrinua,  parasitic 
on  scale -insects  in  the  New 
World,  75,  145,  171,  615. 

Aaj^iotua,  intercepted  in  Argen- 
tina, 136 ;  intercepted  on  orchids, 
etc.,  in  California,  51,  114,  131 , 
584 ;  on  bananas  in  Fiji,  122. 

Aapidiotua  aonidum  (see  Chryaom- 
phalua), 

Aapidiotua  aurcmtii  (see  Chryaom- 
phalua), 

Aapidiotua  betiUae  (see  A,  oatreae* 
formia), 

Aapidiotua  britannicua,  in  Britain, 
417 ;  intercepted  on  bay  in 
California,  114, 181, 176,  286 ;  on 
bay  in  New  Jersey,  204. 

Aaptdiottia  camdliae  (see  A,  rapax), 

Aapidiotua  dtri,  838. 

Aapidiotua  coccineua  (see  Chryaom- 
phdua  aurantii), 

Aapidiotua  cuctduaf  on  Meauaferrea 
m  Ceylon,  13. 

Aapidiotua  coryphae,  sp.  n.,  on 
Corypha  eiata  m  the  Philippines, 
867. 

Aapidiotua  cyanophyUif  intercepted 
on  bananas  and  palms  in  Cali- 
fornia, 87,  52,  114,  236,  276, 
864,  899,  400,  427,  475,  584; 
food-plants  of,  in  Fiji,  91 ;  inter- 
cepted on  orchids  in  Hawaii,  178, 
400;  food-plants  of,  in  New 
Jersey,  204 ;  on  Manihot  glasdovii 
in  Italian  Somaliland,  208;  on 
coconuts  in  Zanzibar,  127. 

Aapidiotua  cvdoniae,  food-plants  of, 
in  Barbados,  257 ;  on  citrus  in 
Brazil,  201 ;  intercepted  in  Cali- 
fornia on  bananas,  etc.,  87,  52, 
114,  176,  286,  864,  684;  on 
orange  in  Samoa,  128. 

Aapidiotua  cydowiae  var.  greeni, 
food -plants  of,  in  the  Philippines, 
367. 

Aapidiotua  deatructor  (fraiMparena), 
on  coconuts,  etc.,  m  Australia, 
111,  174,  822;  on  coconuts  in 
Dutch  East  Indies,  287;  inter- 
cepted on  bananas  in  Egypt,  281 ; 
on  bananas  in  Fiji,  91 ;  on  coco- 
nuts in  Italian  Somaliland,  208; 
food-plants  of,  in  the  Philippines, 
161, 866, 867  ;  on  coconut,  etc.,  in 
West  Indies,  48,  94, 128,  257 ;  on 
coconut  in  Zanzibar,  127;  on 
Hevea  braaUienaia,  889. 

Aapidiotua  dictyoapermi  (see  Chry^ 
aomj^Tudua), 

Aapidiotua  ehrhomi,  on  conifers  in 
tj.S.A.,  866. 
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Asmdicivs  exctaus,  on  bananas  in 
Fiji,  91. 

Aspidiotua  fious  (see  Chrysomphalus 
aonidum), 

Aspidiotua  fodiens,  food -plants  of, 
m  N.  Australia,  322. 

Aapidiotus  hartii,  on  yams  in  Fiji, 
92 ;  on  yams,  etc.,  in  West  Indies, 
48,  267. 

Aepidiotus  hederae  (Chrysomphalua 
nerii)  (Oleander  Scaie),  paia- 
sitised  hj  Signiphora  thoreavini  in 
N.  America,  269 ;  on  oranges  in 
Argentina,  349;  intercepted  in 
CaBfomia,  181,  236;  on  Arto- 
carpus  integrif cilia  in  Ceylon,  18 ; 
intercepted  on  lemons  in  Ecypt, 
231 ;  on  lemons,  etc.,  in  Italy, 
159,  201,  202,  806;  on  oleanders 
in  Jamaica,  420 ;  food-plants  of, 
in  New  Jersey,  204 ;  on  lemon  in 
Rhodesia,  279;  on  potatoes  in 
Tunis,  805. 

Aepidiotua  hdianihi,  parasitised  by 
UerapteroeeroidetLS  t^^tctipes,  sp.  n., 
in  N.  America,  269. 

AspidioPiM  labiatarum,  on  vines  in 
Europe,  492. 

Aspidioius  latanicie,  intercepted  on 
Kentia  in  California,  584;  on 
banana  in  Fiji,  91 ;  on  ThuU' 
hergia  gra/ndiflara  in  the  Sey- 
chelles, 442;  on  coconut  m 
Zanzibar,  127. 

Aspidioius  nUniat-ae,  sp.  n.,  on  Euea- 
typtu8  mifiiata  in  N.  Australia, 
323. 

Aepidiotus  nerU  (see  A.  hederae), 

Aspidioius  crienUdis  {Ohrysom- 
phalus  pedroniformis)^  food -plants 
of,  in  Australia,  111,  322;  on 
Limonia  dlata  in  Ceylon,  18; 
food -plants  of,  in  Italian  Somali- 
land,  208 ;  on  VUis  vinifera  in  the 
Philippines,  366,  867. 

Aspidioius  ostreaeformis  (European 
Fruit  Scale),  on  poplar  in  Britain, 
123;  food-plants  of,  in  Canada, 
25,  28,  861,  867;  OhUocorus 
hipustiJiiaitus  predaceous  on,  in 
Italy,  51 ;  on  plums  in  Russia, 
381 ;  in  orcharos  in  U.S.A.,  265. 

Aspidioius  pcdmae,  intercepted  in 
California  on  banana,  427;  on 
bananas  in  Fiji,  91 ;  imported 
into  U.S.A.  on  coconuts,  199. 

Aspidioius  pangoensis,  sp.  n.,  on 
coconuts  m  Samoa,  128. 

Aspidioius  pemiciosus  (San  Jos4 
Scale),  distribution  of,  in  N. 
America,  628;  intercepted  in 
CaHfomia,  114, 182, 177, 276 ;  and 
its  control  in  Canada,  861,  367, 
617  ;  bionomics  and  control  of,  in 
U.S.A.,   73,  115,  186,  245,  262, 


275,  817,  388,  407,  446,  558; 
legislation  a^nst,  in  U.S.A.,  199, 
317  ;  naturid  enemies  of,  245, 488, 
508,  538. 

Aspidioius  personaius  (see  Chrysom* 
phcAus). 

Aspidioius  provincialis,  805. 

Aspidioius  rapax  {cameUiM)  (Greedy 
Scale),  on  citrus  in  Braizil,  201 ; 
on  vines  in  Europe,  492;  on 
orange  in  the  Philippines,  367; 
bionomics  of,  in  U.S.A.,  51,  204, 
817,  390. 

Aspidioius  sacchari,  on  sugar-cane  in 
Trinidad  and  Barbados,  30,  257. 

Aspidioius  subctUicularis,  sp.  n.,  on 
Ficus  orbicularis  in  N.  Australia, 
823. 

Aspidioius  iranslucens,  food-plants 
of,  in  the  Philippines,  866,  367, 

Aspidioius  iransparens  (see  A.  de- 
structor). 

Aspidioius  irHobUiformis  (see  Pseu* 
aaonidia), 

Aspidioius  isugae,  imported  into 
New  Jersey  on  Japanese  hemlock, 
81,  198. 

Aspidioius  ulmi,  food-plants  of,  in 
U.S.A.,  259. 

Aspidioius  unHohis,  on  Mdaleuea 
leucadendron  in  N.  Australia, 
828. 

Aspidisircty  Hemichionaspis  aspi" 
disirae  intercepted  on,  m  U.S. A., 
204,  286,  259. 

Aspidistra  lurida,  pests  imported 
on,  in  California,  181,  864. 

aspidistras^  Hemichionaspis, 

Assam,  Siromatium  htvrhoAum  in 
forests  in,  417;  sugar-cane  pests 
in,  95 ;  tea  pests  in,  175. 

assecteUa,  Aerdlepia, 

assimUis,  QryUus ;   Fhoroeera. 

assmuthif  Catoiermes ;  Odowtotermes, 

asteUae,  Fiorinia  (see  Leueaspis 
gigas). 

Aster,  EriiHioecus  euedlypU  on,  in 
Australia,  510;  pests  of,  in 
Canada,  118,  516;  Macrosiphnbm^ 
sdanifciii  on,  in  U.S.A.,  188. 

Aster  Bugs,  measures  against,  in 
U.S.A.,  476. 

Asterochiton  vaporariorum  (see  AU 
eurodes). 

Asierdlecanium,  intercepted  in  Cali- 
fornia from  Hawaii,  584. 

Asierdecamum  aiureum,  on  Eucharis 
lily  in  Barbados,  257. 

Asierdecanium  bambusae,  on  bam- 
boo in  Barbados,  257;  on  bam- 
boo in  California,  86 ;  on  bamboo 
in  Samoa,  128;  on  bamboo  in 
Zanzibar,  127. 

Asierdlecanium  bambusicoUif  sp.  n., 
on  bamboo  in  Japan,  419. 


INDBX. 


561 


Aaieroleccmium  hemispkaericum,  8p. 
n.,  on  bamboo  in  Japan,  419. 

Asterolecanium  hilli,  sp.  n.,  on  Livi- 
siiyna  humilie  in  N.  Australia, 
328. 

AaUrolecanium  Utseae,  sp.  n.,  on 
Liisea  glcmca  in  Japan,  419. 

Asterolecanium  masuii,  sp.  n.,  on 
bamboo  in  Japan,  419. 

Asterolecanium  mUiaris,  on  bamboo 
in  Barbados,  257. 

Asteroleca/nium  pustulans,  in  Bar- 
bados, 257;  on  Bauhinia  from 
Brazil,  867 ;  on Heveahrasiliensis, 
389. 

Asterolecanium  jmstuUms  seychella- 
rum,  on  Hevea  hrasUiensiSy  889. 

Asterolecanium  tokyonis,  sp.  n.,  on 
Pasania  cuspidiUa  in  Japan,  419. 

Asterolecanium  variolosum,  in  Brit- 
ain, 417 ;   distribution  of,  466. 

Astrachan,  bionomics  and  control  of 
Laphygma  exigua  in,  291 ;  control 
of  Micronemaius  abhreviaJt/us  in, 
461 ;  miscellaneous  insect  pests 
in,  326-328 ;  pests  of  cantaloup 
melons  in,  55. 

Astragalus  mMis,  original  food- 
plant  of  Theda  m^inus  in  U.S.A., 
508. 

Astyage  pwndulata,  sp.  n.,  on  Mero- 
stackys  dausseni  in  S.  America, 
468. 

Astycus  chrysocMorus,  on  Hevea 
hrasiliensis  in  Malaya,  388. 

aialcmtae,  Theronia. 

ater,  Coccophagus ;  Hylastes. 

alerrimus,  Acythopeus. 

Athalia,  on  mustard  in  Nyasaland,9. 

Athalia  colibri  (spinarum),  bio- 
nomics of,  in  Russia,  104,  105, 
331,  460. 

athata,  Aleochara. 

Athesapeuta  oryzae,  sp.  n.,  on  rice  in 
India,  127. 

Athous,  control  of,  in  Britain,  235 ; 
on  clover  in  Russia,  295. 

Athous  niger,  food -plants  of,  in 
Russia,  297,  830,  331. 

Athous  subfuscuSf  on  fruit-trees  in 
Russia,  600. 

Athysanus  bicolor,  in  U.S.A.,  337. 

Athysanus  calvatus,  sp.  n.,  in  Utah, 
237. 

Athysanus  esccHa/rUus,  sp.  n.,  in 
Utah,  237. 

Athyscmus  exitiosuSf  on  cereals,  etc., 
in  U.S.A.,  337,  407. 

Athysanus  lassus,  sp.  n.,  in  Cali- 
fornia, 237. 

Athysanus  shastus,  sp.  n.,  in  Cali- 
fornia, 237. 

aikinsoniy  Amata  (Syntomis), 

aUantis,  Diplotaxis ;   Mela/noplus, 

aUas,  Attacus  ;   Chalcosoma, 

(0378) 


Atomaria  lineofris,  on  beets  in 
Prance,  489. 

ailomaria,  Ematwrga. 

atomariuSf  Bruchus, 

atray  PhyUotreta, 

Atra/itomorpha  orenaiiceps,  on  sugar- 
cane in  Australia,  345. 

Atractotomus  m^di,  on  apples  in 
Britain,  107. 

atrcUa,  Priononyx, 

atridavus,  Tetr(utichus. 

AtripleXy  destruction  of,  against 
outbreak  of  PMyctaenodes  sticti' 
calis  in  Russia,  467. 

Atriplex  halimus,  Schistoeerca  pere- 
grina  on,  in  Algeria,  411. 

Atropa  bdladonna  (see  Belladonna). 

atropos,  AcheronUa  (Sphinx) ;  Bar- 
cophaga, 

aitrum^  Colaspidema. 

Atta  cephalotes  (Parasol  Ant),  on 
rubber,  etc.,  in  Br.  Guiana,  850, 
401,  465;  on  cacao  in  Trinidad, 
30. 

Atta  insularis,  fumigation  against, 
in  Cuba,  286. 

Atta  mdlleri,  on  Para  rubber  in 
Br.  Guiana,  465. 

Atta  octospinosaf  on  coconuts,  etc., 
in  Trinidad,  80,  94;  carbon  bi- 
sulphide against,  80. 

Attaims  atlas,  on  Hevea  hrasiliensis, 
389. 

Attaous  cynthia,  in  Trinidad,  258. 

Attacus  hespems,  quality  of  silk 
from,  in  Trinidad,  268. 

Attacus  ricini  (£ri  Silkworm),  cul- 
ture of,  in  Trinidad,  258. 

Attagenus  undulatus,*  in  stored 
cereals  in  India,  227,  439. 

Attdabus  nitens  (^rculionoides), 
parasitised  by  Poropoea  stoU- 
wercki  in  Italy,  425. 

attenuataf  PsyUiodes, 

Aubergine  (see  Sdanum  mdongena). 

a^igiw,  Oryctes, 

augi<is  kreffti,  Tdieota, 

aulacaspidis,  Prionomitus, 

Aidacaspis  barberi,  on  Loranthus  in 
Ceylon,  13. 

Aulacaspis  {Diaspis)  venta^ona,  bio 
nomics  and  control  of,  m  Argen 
tina,  18,  100,  135,  136,  467,  515 
on  peaches  in  Brazil,  205 ;  inter 
cepted  on  tea  in  Caiifomia,  118 
on  vines  ia  Europe,  492;  inter 
cepted  in  Hawaii,  173,  400,  420 
bionomics  and  control  of,  in  Italy 
15,  51,  76,  200,  201,  202;  inter 
cepted  on  jasmine  in  Italy,  489 
on  mulberry  in  Nyasaland,  9 ;  in 


*  This  species  was  incorrectly  identi- 
fied; the  right  name  is  Trogoderma 
khapra,  Arrow. 
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the  West  Indies,  250,  257;  in 
U.S.A.,  196;  food-plantB  of,  in 
Zanzibar,  128 ;  ezx>^riment8  with 
hydrocyanic  gas  against,  304; 
parasitised  by  ProapalUUa  her- 
tesei,  16,  18,  65,  76,  136, 196,  200, 
433,  467,  615. 

AiUac€i8pi8  rosae,  on  mango  in  Bar- 
bados, 257;  on  shade-trees  in 
Br.  Columbia,  28 ;  intercepted  in 
California  from  China,  427 ;  Prio- 
nomitus  atJiikusaspidis,  sp.  n.,  bred 
from,  in  Chile,  465;  on  roses  in 
Italy,  202 ;  imported  into  n.S.A. 
on  roses,  etc.,  31,  317. 

AvSUMispia  zamuie  (see  Diiispis). 

Aidacizes  irrorcUa,  on  cotton  in 
U.S.A.,  407. 

Aidacaphora  hilarie,  on  pumpkins  in 
Australia,  110. 

AtdtMyphora  palmerstonif  on  pump- 
kins in  Australia,  110. 

AiUarchea  mUitaris  (Spotted  Locust), 
on  Hevea  hrasUiensia  in  Ceylon, 
888. 

ttulica,  BTuibdotis. 

AiUis  foedcUa,  predaceous  on  scale - 
insects,  etc.,  in  Rhodesia,  183, 
278. 

auraiUiaca^  Contarinia  (see  Sitodi- 
plosia  moseUana), 

awra/rdicuB,  Cerocoams, 

a/urcmlii,  Chrysorn/phdlua  (AonididLa^ 
Aepidiotus) ;  Prospalta, 

awrcUa,  Chdlccides, 

awroHcepSf  Baeus ;   Cetonia. 

auratus,  Bhynchiiea. 

aurea,  Leskta. 

awreum,  Asterdleeanium. 

a/uricoma,  Apat^Ha, 

awrioularia,  Forficvia. 

awrifer,  Lachnajpus. 

auriflua,  Scirpophaga  (see  8,  xamtho- 
gastrdla), 

aurifrona,  Sarcophaga. 

auriaenia,  Mdiasodes. 

€Mrilanatu8,  Paeudoeoecus, 

awrisofUeUum,  AhheUa. 

auritiduSy  Scynvnus, 

auritua,  Exochom/ua, 

aurora,  Anomala, 

auToaparauBf  Otiorrhynehua. 

auateropef  AriatoteUa. 

auatrdiaaiae,  AnomcHa  (see  A.  amti- 
qua). 

Australia,  citrus  pests  in,  279,  427 ; 
forest  pests  in,  510;  oon^ol  of 
orchard  p^sts  in,  152,  230,  311, 
397,  471,  529;  sugar-cane  pests 
in,  61,  109,  121,  183,  238,  276, 
343,  344,  400,  430,  431,  470; 
miscellaneous  pests  and  their  con- 
trol in,  80, 110,  111,  174, 374, 401 ; 
bionomics  of  Desidniha  nociva  in, 
109;  Hetertynyxpiceua  on  Vaceme 


in,  263 ;  Phthorimaea  operouUUa 
and  its  control  in,  254;  pests 
from,  intercepted  in  California, 
117,  427 ;  restrictions  a^^ainst  im- 

Sortation  of  pests  in,  258; 
occidae  in,  110,  322,  400,  510; 
new  fig-insects  in,  483 ;  Chalci- 
doidea  in,  153. 

Australian  Bug  (see  Iceryapwrclum), 

Australian  Cherry  (see  Exocofrpua 
cupreaaiformia), 

Australian  Brown  Locust  (see  Cyrta- 
(xmtJicusria  maculicoUia). 

auatraiicua,  Xylotrupea{aee  X.gidean). 

auatrcdienaia,  Neocatclaceua. 

auatraiia,  Daaygnathua  ;  Locusia ; 
Peniodan  ;  Pteroptrix ;  Scapanea; 
8cdio, 

Austria,  bionomics  of  DendrcHifnM 
pini  in,  312;  ChartophUa  bTaa^ 
aicae  in,  463 ;  Lema  meUmapa  in, 
851. 

auatriaca,  Aniaoplia, 

CMairiaoua,  Eurygaater. 

Austrian  Pine  (see  Pinua  laricio  var. 
auatriaca), 

Autoba  lUaoina  (see  Eublemma). 

autodice,  TatochUa, 

Autographa  braaaicae  (see  PhytO' 
metra). 

CMiographua,  Dryocoetea. 

a/utomatuay  Aphdinua, 

Automeria  liberia,  on  coconuts  in 
Trinidad,  94. 

auxUiariaf  Euxoa  (Choriza^tia), 

o^enae,  Aphia  {Hyadaphta,  Sipho- 
coryne) ;  MayetMa, 

Avocado  Pear  {Peraea  gratiaaima), 
ndiothripa  haernarrhovidlia  on,  in 
Br.  Guiana,  360 ;  pests  inter- 
cepted on,  in  California,  114,  364, 
634;  Ceratitia  capitata  on,  in 
Hawaii,  124;  Lepidioia  atigma 
on,  in  Java,  83 ;  Microlepidoptera 
on,  in  Straits  Settlements,  472; 
as  bait  for  ants  in  Trinidad,  49; 
pests  of,  in  U.S.A.,  363,  887; 
pests  of,  in  West  Indies,  203, 428 ; 
CerapUuieaJhridenaia  on,  in  Zanzi- 
bar, 127. 

Azdle<it  pests  intercepted  on,  in  Cali- 
fornia, 131,  176,  236,  276,  364; 
PhyUocoptea  azdeae  on,  in  Hol- 
land, 154;  pests  imported  into 
New  Jersey  on,  31,  198,  199; 
Hdiothripa  haemorrhindalia  on,  in 
Norway,  508;  damaged  by  car- 
bolineum,  154. 

Azdea  amoena  hinodtgiri,  SUfha- 
niUa  azdeae  imported  on,  mto 
New  Jersey,  408. 

Azalea  wudiflorat  new  thripe  on,  in 
U.S.A.,  862. 

azdleaet  Heteroihripa  ;  PhyUocoptea ; 
Paeudococcua ;   aUphanUia. 
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Azores,  pests  from,  intercepted  in 
California  on  lemons,  427. 

Azttca  chariifex  (Balata  Ant),  asso- 
ciated with  scale-insects,  94,  128. 

Azteca  sehimperi,  on  mango  in 
Br.  Guiana,  466. 

Aznrgin,  against  uij)or»a  craiaegi,i  05. 

Azya  orhigera,  predaceous  on  Sais- 
i^etiani^ain  Trinidad,  171 ;  para- 
sitised by  Xenoorepis  mexicana, 
sp.  n.,  in  Mexico,  280. 

Aeya  trinitatis,  predaceous  on  Aspi- 
aiotua  destructor  in  Trinidad,  94. 

B. 

Babul,  Coelostema  scdbratar  on,  in 

India,  239. 
baocarum,  Pentatoma, 
BaccJia  fusdpennis  (see  Oeyptam/us). 
Baccha  lemur,  predaceous  on  Pseu* 

dococous  auritanatua  in  California, 

61. 

Baccharis     genisteUoides,      Aleuro- 

thrixus  floccoftus  on,  887. 
baechus,  Bhynchites. 
Bacillus  dlvei,  in  bees  in  California, 

891. 

BtunUus  amylovorus  (Fire-blight), 
842;  believed  to  be  transmitted 
by  Lvgus  pratensia,  26;  apples 
Inoculated  with,  by  Neurocolpus 
nubiUs  in  Canada,  621 ;  trans- 
mission of,  in  U.S.A.,  889 ;  rela- 
tion between  bees  and,  in  U.S. A., 
187»  889. 

BaoiUus  bombyde,  infesting  silk- 
worms, 808. 

BtuMus  cajae,  infesting  Arctia  eaja, 
808. 

BaoiUus  cAjli,  spread  by  Alumus 
marginaJtua  in  Brazil,  221. 

Bacillus  giqas,  sp.  n.,  infesting  Ado- 
retus  in  Java,  89. 

BaciUus  gortyna^e,  infesting  Xanthoe- 
ciaflavago,  803. 

B<mlhis  larvae,  infesting  bees  in 
California,  391. 

BaciUus  lynumtriae,  infesting  Arctia 
caja,  303. 

BaciUus  mdoUmlhae,  infesting  Mdo- 
lontha  melolontha,  803. 

BtusiUus  pluUm,  infesting  bees  in 
California,  391. 

BaciUus  pyrameis,  infesting  Pyra- 
meis  cardui,  803. 

Bacillus  salviarius,  infesting  Ani- 
sovlia  austriaca,  803. 

Bcusulus  s&pticue  insectorum,  infest- 
ing MelolontJM  mdolontha  in 
Russia,  303. 

Bacillus  tracheiphUus,  spread  by 
IHabrotica  spp.  in  Br.  Columbia, 
27 ;  experiments  in  transmitting 
to  Cncurbitaoeae  in  U.S.A.,  385. 

(C378) 


Bacillus  iracheitidis  sive  graphiiosuSp 
infesting  MfMantha  mdoUnUha  in 
Russia,  308. 

Bacteria,  infesting  insects,  803. 

Bactra  lanceolata,  parasitised  by 
Trichogramma  minutum  in  N. 
America,  116. 

Bactrocera  (see  Dacus), 

Badger,  destroying  HemUeuca  oU' 
viae  in  U.S.A.,  586. 

badipes,  Staphylinus. 

baeticat  Lampides  {Lycaena), 

Baeus  awrcAiceps,  parasite  of  spider 
in  Br.  Guiana,  360. 

Baga  hookericmOf  Ohionaspis  pini- 
foliae  intercepted  on,  in  California, 
476. 

Bagworm  (see  Thyridopteryx  ephC' 
meraeformis). 

Ba^orks,  destruction  of.  in  Argen- 
tma,  100. 

bahi€te,  Eriococous. 

Baits,  for  ants,  124,  474,  586 ;  for 
ChortophUa  br<usic€ie,  464;  for 
cutworms,  10, 168,  846 ;  for  fruit- 
flies,  54,  227,  275,  396,  426 ;  for 
garden  pests,  458 ;  for  Lachnopus 
on  cotton,  482 ;  for  locusts  and 
grasshoppers,  6,  80,  70,  162,  818, 
422,  446,  626;  for  Scarabaeid 
beetles  on  sugar-cane,  264,  470; 
for  wireworms,  286;  for  vine- 
moths,  809,  492;  formulae  for, 
4,  6,  92,  125,  162,  318,  896,  464, 
474;  ineffective  against  XitmmiiM 
califomicus,  399 ;  ineffective 
against  Platyparea  poeoUoptera, 
304. 

bajulus,  Hylotrupes. 

bakeri,  Aphia  ;  BerecyrUus  ;  PaeudO' 
coccua. 

Baker's  Mealy-bug  (see  Paeudo* 
coccua  bakert), 

Baltminua,  intercepted  on  chestnuts 
in  Hawaii,  178. 

Balamnua  e-album,  in  India,  226. 

Bcdcminua  caryas,  on  pecan-nut  in 
America,  170. 

BaXamnua  dephaa,  on  hazel  in 
Sicily,  76. 

BaXa^inua  nucum,  on  hazel  in  Italy, 
202. 

Balaninua  peUitua,  on  hazel  in  Sicily, 
76. 

Bdanitea  aonudenaia,  Dvmiapia  reU' 
culaia  minor  var.  n.  on,  in  Italian 
Somaliland,  208. 

Baldutha  pundaJta,  on  Canadian 
blue-grass  in  Maine,  455. 

bcdia,  hachnostema, 

bdUestrerii,  Megastigm/us  (TrogO' 
carpus). 

balsam^a,  Ips. 

balteolus,  T^asiichus. 

c2 
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Bamboo,  weevils  on,  in  S.  America, 
468 ;  pests  of,  in  Barbados,  257 ; 
Asieroleccmium  hambvsas  on,  in 
California,  36 ;  pests  intercepted 
on,  in  California,  276,  364,  475; 
Chionaspis  simplex  on,  in  Ceylon, 
13;  Myocala/ndra  exarcUa  on,  in 
India,  489 ;  Asterolecanium  spp. 
on,  in  Japan,  419;  Dinoderue 
mi/nut/us  in,  in  Mauritius,  49; 
Coccids  on,  in  Samoa,  128 ;  Di/no- 
derus  bifoveolcUus  in,  in  Seychelles, 
442;  boriatonotus  uhleri  on,  in 
U.S.A.,  611 ;  pests  imported  into 
U.S.A.  on,  198,  199;  AsteroU- 
mmium  hambuaae  on,  in  Zanzibar, 
127;  Si/romaiium  hwhai/um  on, 
417. 

Bambuaa  aurea,  ArUonina  crawi  on, 
in  U.S.A.,  72. 

BanUmsa  henonis,  Antonina  crawi 
on,  in  U.S.A.,  72. 

bamlmscte,  Asterolecanium ;  Leuca- 
spis, 

bambusicola,  AsterdecaniunL 

Banana,  legislation  against  the  im- 
portation of,  into  Australia,  253 ; 
pests  of,  in  Central  America,  92, 
98,  221 ;  pests  intercepted  on,  in 
California,  37,  52,  114,  131,  176, 
286,  276,  864,  899,  427,  475,  584 ; 
pests  of,  in  Ceylon,  239;  pests 
intercepted  on,  in  Egypt,  281 ; 
pests  of,  in  Fiji,  91, 122 ;  varieties 
of,  immune  to  Ceratitis  oc^pitnta 
in  Hawaii,  184;  legislation  a- 
^ainst  Coamopolitea  sordidua  on, 
m  Jamaica,  178,  820;  Opogona 
glyciphaga  on,  in  Queensland,  844 ; 
Othreia  spp.  on,  in  Rhodesia,  279 ; 
as  a  shade -tree  for  cacao  against 
Diplodia  in  St.  Vincent,  416; 
HemdohiofUMpis  Mpidistrae  on,  in 
Samoa,  128 ;  selection  of  immune 
varieties  of,  in  Surinam,  485; 
pests  of,  in  U.S.A.,  199,  291,  464 ; 
pests  of,  in  the  West  Indies,  171, 
175,  208,  255,  256,  279,  420,  423 ; 
planted  as  bait  for  Othreia  spp., 
279;  cultivation  and  distribu- 
tion of,  151. 

Banana  Weevil  (see  Coamopolitea 
aordidua). 

Banded  Flea-beetle  (see  Syatena 
taeniata). 

Banded  Grape  Bug  (see  Parctcalo- 
coria  acrupeua), 

Baoanuaia  africcma,  sp.  n.,  parasite 
of  Saiaaetia  oleae  in  Cape  Colony, 
259. 

BctpUaia  tinctoriaf  Sericothripa  bap- 
tiaiae,  sp.  n.  on,  in  U.S.A.,  362. 

bapUaifief  Sericothripa, 

Barathra  braaaic<ie,  in  Astrachan, 
827 ;  on  cabbage  in  Norway,  502 ; 


bionomics  and  control  of,  in 
Russia,  163,  168,  292,  826,  331, 
882,  459,  494;  spraying  with 
vegetable  insecticides  against,  59, 
326. 

Barbados,  miscellaneous  insect  pests 
in,  9,  256,  515 ;  sugar-cane  pests 
in,  158;  suggested  legislation 
against  pests  and  diseases  of 
plants  in,  820 ;  experiments  with 
beneficial  parasites  in,  821. 

Barbarea  vuUgaria  (Winter  Cress), 
ChortophUa  brasaicae  on,  inU.S.A., 
463. 

barbcUa,  Pogonomyrmex, 

barbcstum,  StromaJtium, 

barbatua,  Dyacinetua, 

barberiy  Avlcicaapia, 

barbirostria,  BhtfM, 

Barberry  (Berberia),  Arge  berberidia 

.    on,  in  Russia,  188. 

Barbuda,  Dyacirietua  barbatua  in,  163. 

Baridiua  orchivorQ,  on  orchids  in 
Tropical  America,  456. 

Baria,  on  cabbage  in  Scotld.nd,  470. 

Baria  cTdoria,  in  Russia,  108. 

Baria  portidactie,  sp.  n.,  on  Portu- 
laca  oleraoea  in  India,  127. 

Baria  aedtopoMa,  on  beet  in  Ru8sia» 
460. 

Barium  Chloride,  against  AfUho- 
nofima  rubi,  140 ;  against  Aporia 
crataeai,  105;  against  Auudia 
colibn,  105;  against  Cedandra 
granaria,  106;  against  cock- 
chafers, 457;  against  HyloUma 
roaae,  28 ;  against  PMyctaenodes 
aticUcalia,  814,  496;  against 
Otiorrhynchua  turca,  293 ;  against 
vine  pests,  876 ;  use  of,  in  Russia* 
142. 

Barley,  TeUphorua  lituratua  rarely 
attacking  m  England,  322 ;  pests 
of,  in  Canada,  119,  486,  616,  617; 
Lema  melanopa  on,  in  Hungary. 
350;  pests  of,  in  Norway,  601; 
termites  attacking  in  Nyasaland, 
9;  pests  of,  in  Russia,  21,  102, 
103, 104,  138,  168,  218,  458,  459; 
Haplothripa  tritici  not  on,  in 
Russia,  166;  Locuaia  migrataria 
on,  in  Turkestan,  210;  Brachy- 
colua  tritici  on,  in  U.S.A.,  196. 

Barley  Mite  (see  NotophaUua  vitidia). 

barodenaia,  Aleivrolobua. 

barthdi^  Anagrua. 

Baryodma  owtarionia,  parasite  of 
ChortophUa  braaaicae  m  Canada, 
848. 

Basic  Slag,  manuring  with,  against 
insect  pests,  140,  297,  381,  417 ; 
use  of,  as  a  dusting  powder,  140, 
215. 

baailinea,  Trachea  {Hadena). 

baaipennis,  Bhyparida, 
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hiuiplectra,  StaUhmapoda, 

Bm8U8  agUrs,  parasite  of  Cacoecia 
eertuivorana  in  U.S.A.,  892. 

Basswood  (LModendron),  AUophUa 
pometaria  on,  in  Canada,  617. 

btSatae,  Euscepes  (Orypiorrhynckus). 

Batocera  rubus,  on  Hevea  hrasUienns 
in  Ceylon,  388 ;  on  fiff  and  mango 
in  India,  226;  fooa-plants  and 
distribution  of,  in  the  West 
Indies,  203. 

BatophiUi  rubi,  on  raspberries  in 
Ru88ia,  382. 

BatrachedrarUeyi  (see  Pyroderees), 

Bats,  destroying  insect  pests,  84, 
281,  291. 

Bauhiniaf  Asterolecanium  pustultma 
on,  in  Brazil,  367. 

Bauhinia  Candida,  Zeuzera  coffeae 
on,  in  Straits  Settlements,  472. 

Bauhinia  variegata,  pests  of,  in  Java, 
88. 

Bavaria,  Cnephasia  wdfdbomiana  on 
hops  in,  489. 

Bay  {Laurus  nobUia),  ChryRomphalua 
dictyospermi  pinnulifera  on,  in 
Argentina,  206 ;  Cratosoma  ptery- 
gomaiia  on,  in  Brazil,  220 ;  pests 
mtercepted  on,  in  California,  114» 
181,  176,  236 ;  Trioza  cdacris  on, 
in  Russia,  107;  pests  of,  in  U.S.A., 
81,  72,  204,  890;  pests  of,  in 
the  Yir^n  Islands,  203. 

Bean  Apms  (see  Aphis  rumicia). 

Bean,  Bengal  (see  8tizdlobium  ater' 
tifnutn). 

Bean  Fly  (see  Agromyza  phaseoli). 

Bean  Leaf -roller  (see  IJudamus  pro- 
tens). 

Bean  Moth  (see  Pardlipaa  modesta). 

Bean  Maggot  (see  Chortophila  fusoi- 
ceps). 

Bean,  Soy  (see  Soy  Bean). 

Beans,  EpiUtchna  dregei  on,  in  S. 
Africa,  894;  Aphis  rumici^  on, 
in  Britain,  898;  not  attacked 
by  wireworms  in  Britain,  285; 
pests  intercepted  on,  in  California, 
87,  114,  286,  364,  899;  pests  of, 
in  Canada,  848,  616;  pests 
intercepted  on,  in  Hawaii,  52, 
114,  400;  Tychius  quinguepunc- 
tatus  on,  in  Italy,  219 ;  Bruchua 
Umbatus  on,  in  Mexico,  180; 
Ooiheca  mutabUis  on,  in  Nyasa- 
land,  9;  Agromyza  destructor, 
sp.  n.,on,]n  tne  Pmlippines,  481 ; 
Sitones  spp.  on,  in  Russia,  189; 
not  attacked  by  Phlyctaenodes 
sticticalis  in  Russia,  218;  Lam- 
pides  baetica  on,  in  Turkestan, 
210 ;  peste  of,  in  U.S.A.,  188, 178, 
193,  246,  319,  398,  430,  508,  527 ; 
Sehistocerca  paranensis  on,  in 
Venezuela,  92. 


Bearberry,  Epdis  truncaiariafaxonii 
on,  in  U.S.A.,  174. 

Bearded  Weevil  (see  Rhina  barbi- 
rostris). 

beatus,  Ootetrcuiichus. 

Beaumontia  grandiflora,  Pseudaoni- 
dia  trUobitiformis  on, in  Seychelles, 
442. 

Be€Mveria  globtUifera  (see  Bporo- 
trichum), 

heckii,  Lepidosaphea  (MytUaspis), 

Beech  (Fagus),  pests  of,  in  Britain, 
50,  470 ;  Polydrusus  sericeus  on, 
in  Europe,  461 ;  Zeuzera  pyrina 
on,  in  Italy,  202;  cockchafers 
on,  in  Russia,  467;  Anobium 
rufipes  in,  in  Sweden,  854;  Oligo- 
merus  brunneus  on,  in  Spain,  401; 
PhyUaphis  fagi  on,  in  U.S.A.,  262, 

Beech  Aphis  (see  PhyUaphis  fagi). 

Beech  Scale,  Felted  (see  Crypto^ 
coccus  faai). 

Bees,  lo^idation  against  importa- 
tion of,  into  Egypt,  282;  effect 
of,  on  coconut  crops  in  Fiji,  122 ; 
fertilisation  of  coffee  by,  in  India, 
61 ;  visiting  Aconitum  napdhia 
in  Russia,  106 ;  dama^ng  bana- 
nas  in  Surinam,  162;  relations 
between  fire -blight  and,  in  U.S.  A., 
187,  889  ;  detection  of  arsenic  in, 
in  U.S.A.,  889;  embryology  of, 
117;  instructions  in  the  keeping 
of,  in  Canada  and  U.S.A.,  449; 
not  much  attracted  by  Mally 
fruit-fly  remedy  in  S.  Africa,  898 ; 
effects  of  poisons  on,  98,  169; 
boring  in  Hevea  brasiliensis,  888 ; 
diseases  of,  95,  197,  308,  891,  410, 
462;  natural  enemies  of,  832» 
410,  428,  469. 

Beeswax,  painting  orange  trees 
trees  with,  against  StromaUum 
barbatum,  417. 

Beet  (Beta  tmlgaris),  Pegomyia  hyoS' 
cyami  on,  m  Britain,  47,  323; 
pests  of,  in  Canada,  486,  616; 
pests  of,  in  France,  806,  489; 
Pe^gomyia  hyoscyami  on,  in  Italy, 
202;  pests  of,  in  Norway,  602; 
pests  of,  in  Russia,  188,  162,  207» 
218,  802,  814,  830,  881,  376,  414» 
459,  494;  Chaetoonema  brevius* 
eida  on,  in  Turkestan,  210 ;  pests 
of,  in  U.S.A.,  68, 246, 289,898,475, 
612  ;  Laphygma  eadgua  on,  291. 

Beet -fly  (see  Pegomyia  hyoscyami 
var.  betas). 

Beet  Leaf-miner  (see  Chortophila 
vicina). 

begini,  DiofuUntts. 

Begonia,  Pseudococcus  intercepted 
on,  in  California,  534;  pests  of, 
in  Canada,  118;  Coccus  hespe* 
ridum  on,  in  New  Jersey,  204. 
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Bdaspidia,  new  genus  of  [ChalcidB, 

806. 
BeUnaU    ieverina,    parasitiBed    by 

Ooenoyrtus  lambiymi,  sp.   n.»  in 

Nyasaland,  129. 
Belgium,   pests   from,   intercepted 

in  California,  181»  176,  286 ;  pests 

imported  into  New  Jersey  from, 

81,  198. 
Bdippaf  on  coffee  in  Java,  40 ;  on 

tea  in  India,  479. 
Bdippa  IdUima,  87. 
Belladonna     (Atropa     heUadonna), 

ezi>eriment8  witn  Pegomyta  hyoa- 

cjfami  on,  in  England,  828. 
beUieo8U8,  OdontoUibie. 
bdMaf  Leucopis. 
beUua,  CaXUpierua, 
Bembeoia  (see  Pennisetia), 
Bembidum  lam/pros,  on  cabbage  in 

Norway,  602. 
Bembidion  muUdum,  predaceous  on 

OhofiophUa  brweicae  in  Canada, 

849,  625. 
Bembidum  treehifarme,  predaceous 

on  ChartophUa  brasaicae  in  Canada, 

849,  626. 
Bembidium  (see  Bembidion), 
Bemisia  giffardi,  on  citrus  in  Hono- 
lulu, 887. 
beneficien8,Prophanuru8  (Phanurus), 
Bengal,  Paeuaocooeua  mpae  on  po- 
tatoes in,  805. 
Bengal  Bean  (see  Siizolobium  aier' 

rim/am), 
bengueteneis,  Uaveia. 
Benzine,  against  8aperda  spp.,  250, 

428;    against  Staphylinid  beetle 

on  turmp,  426. 
BephraleUa  8(»rc4>phaga,  parasite  of 

J^aruw     huegeti     in     Australia, 

111. 
berberidis,  Arge  (NemoJtua), 
Berberie  repens,  Fonecolombia  braggi, 

sp.  n.,  on,  in  U.S.A.,  866. 
Bereeyntus  bakeri  yar.   arizaneneis 

n.,   parasite  of   CharieagroUs  in 

N.  America,  269. 
Bereeyntus  bc^ceri  yar.  gamma  n., 

parasite    of    cutworms    in    N.' 

America,  269. 
bergi,  Aleurodes;  Neom4Mkdlia. 
Berginua     maindrani,     destroying 

Tacha/rdia  lacca  in  India,  68. 
bergmanni,  TypTdooyba, 
bergmannionat  Tortrix, 
Berlese    Method,    for    controlling 

Dacua  deae  in  Spain,  169. 
beiieaeif  Dttuwjn^ ;   Prospaltdla. 
Bermuda  Grass,  Sphenopnarue  phoe- 

niciensie  on,  in  Arizona,  819. 
Beta  vulgarie  (see  Beet). 
betae,  Pe^omyxa  hyoecyami. 
Betel  (Piper  betd),  pests  intercepted 

on,  in  California,  4,  87,  62,  114, 


181,  177,  286,  276,  868,*'899,  427, 

4869  475 ;  AUwrocamihuM  nuMaiM 

on,  in  India,  489. 
Betel  Palm  (see  Areca). 
Bethelium  munda,   bionomics   and 

control  of,  on  JShiealyptua  novae- 

anglieae  in  Australia,  510. 
bethunei,  Qraptdlitha  {Xylina), 
Betula  (see  Birch). 
Behda  pubescene,  pests  of,  in  Bussia, 

877. 
Betfda  nigra,    Orvptorrhyneihua   la- 

paUii  on,  in  U.S.A.,  518. 
Betula  pumila,  Cryptorrhynehus  la- 

paUii  on,  in  U.S. A.,  518. 
Betula  verrucosa,  pests  of,  in  Bu8sia» 

877,  878. 
betulae,  Aepidiotus  (see  A,  ostreae- 

formis) ;  Byetieeue  ;  Pulvinaria ; 

Bhynchites. 
betuleti,   Ekynchitea   (see  Byetuous 

betulae). 
Bibio  abbreviaiua  (March  Fly),  on 

celery  in  Canada,  469. 
Bibio  graoUis,  on  celery  and  wheat 

in  Canada,  469. 
Bibio  horiuLanus,  bionomics  of,  in 

Russia,  208. 
Bibio  marci,  bionomics  of,  in  Bussia, 

208. 
bicauda^us,  Pseudoeoceus  (see  P.  vir^ 

gatue), 
bidavis,  Howardia. 
bicolor,    ArchenofMU  ;     Aihyea^MAe ; 

Pegomyia ;     Pentatoma ;     EhiMO- 

coccus  ;  Ehynchites ;   Tenthecaris, 
bidens,  Dciichoderus, 
bidentaius,  Dysdnetus ;    Etytrodon. 
bifasciata,  Acrocercops, 
btfasciai^m^  Ehagium. 
btfascioitus,  Anastatus. 
biformis,  OhrysompJudus ;  Platypus; 

Targionia, 
bifovedatus,  Dinodcrus ;  Ophion, 
bwuttata,  PopiUia, 
biUnea,  Oania, 

bUinecius,  Agrtlus ;    Tdephorus, 
bUobatus,  Eutermes. 
bimaoulata,  Argyrophylax ;  Sturmia 

(Zygobothria) ;    Thslia. 
bimaculatus,   LiogryUus ;     Tefronsf* 

ehus. 
binotciis,  CroeidolonUa, 
HnoUxta,  Hyperaspis, 
biocuUstus,  Tetranychus. 
Biomyia  lachnostemae,  parasite  of 

Lachnostema  in  U.S. A.,  285. 
Biorrhiza  pallida,  galls  of,  on  oak, 

in  Norway,  604. 
Biosieres  O€irpomyiae,  sp.  n.,  parasite 

of  Carpomyia  vesuvtana  in  India, 

516. 
Biosieres   eompensans,   parasite    of 

Dacus  incisus  in  India,  515. 
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Biagteret  per$uleatu8,  parasite  of 
Doom  inoiaus  in  India»  616. 

Bio$Ure8  rhagdUtis,  parasite  of  Bha- 
gcMis  ponumeUa  in  Canada  and 
U.S.A.,  268,  887,  870. 

hiparUta,  LaehnoHema. 

hipunetata,  Addlia  (Ooeoindla) ; 
Andraea ;   Ardis  ;    Ohlorita. 

bipunelatus,  Nephotettix ;  Soynmua, 

HptMclifer,  8eho&nobiu8. 

hipugluUUa,  AUoeharcL 

bijnuitdatua,  OhUoeorus, 

Birch  (Betula),  pests  of,  in  Britain, 
89,  822;  pests  of,  in  Canada, 
118,119,517;  (^eometrid  moths 
on,  in  Denmark,  442 ;  weevils  on, 
in  Europe,  451,  518;  pests  of, 
in  Norway,  504;  peste  of,  in 
Russia,  168,  457;  pests  of,  in 
n.S.A.,  14,  74,  245,  518;  Poly' 
drusua  impreasifrona  on,  519, 

Birch  Clearwing  Moth  (see  Aegeria 
euliciformis). 

Birch,  Grey,  removal  of,  to  control 
LymaiUria  diapar  in  U.S. A.,  825. 

Bird  Cherry  {Prunua  pennaylvani- 
eua)  tHyponometUa  ewmymeUua  on , 
in  Norway,604;  pests  of,  in  Bussia, 
60,  104,  188,  214;  pests  of,  in 
Sweden,  854 ;  pests  of,  in  U.S.A., 
178,  810. 

Birds,  protection  and  economic 
value  of,  24,  251,  828,  487; 
spreading  Phylloxera  in  Italy, 
167 ;  spreading  bud-rot  in  coco- 
nuts, 149 ;  not  affected  by  Berlese 
poison  bait,  169;  destroying 
locusts  and  grasshoppers,  5,  22, 
28,  80,  211,  861 ;  destroying 
insects,  8,  22,  24,  29,  86,  66,  68, 
84,  104,  111,  166,  177,  286,  248, 
251,  268,  254,  281,  286,  291,  812, 
828,  845,  852,  416,  422,  481,  482, 
437,  444,  467,  492,  606,  518,  535. 

Bird's-foot  Trefoil  (see  Lotua  eomi- 
cvlaJtua). 

hiaellieflat  TinecHa, 

Biatan  einerariua,  in  orchards  in 
Turkestan,  218 ;  erroneously  re- 
corded for  Pterotocera  dedtncAa 
in  Turkestan,  209. 

Biaton  hirttmua,  on  quinces  in 
Astrachan,  827. 

Biatan  auppreaaariua,  on  tea  in 
Assam  and  India,  175,  857, 
479. 

hituberculatuinf  EuUcanium  {Leca- 
nium). 

bUfiberovlatuaf  Dolichoderua ;  To- 
mama  (see  Ligynia  ebeniu). 

bivUtatua,  Daeua ;    Melanoplua, 

bivulneruaf  ChUoearua, 

Black  Aphis  (see  Myzua  ceraai). 

Black  Apple-tree  Leaf-hopper  (see 
Idiocertia  fiichi). 


Black  Cacao  Ant  (see  Dcliehoderua 
hitubereulaiua). 

Black  Cherry  Aphis  (see  Mymia 
earaai). 

Black-faced  Cuckoo  Shrike  (see 
Oraueaiua  melanopa). 

Black  Fly  of  Citrus  (see  AlewrO' 
eofiUhua  wogUimi), 

Black  Fungus  (see  Myriangium 
duri<iei). 

Black-headed  Fireworm  (see  Bhopo- 
bota  vocotniofia). 

Black  Leaf  40, 184 ;  against  Aphids, 
182,  184,  848,  485 ;  against  Cap- 
sids  and  other  bugs,  97, 108,  246, 
520-622;  against  garden  and 
orchard  pests,  265-267;  against 
Parahioza  eockereUi,  868 ;  against 
TypMocyba  oomeat  405,  476; 
against  thrips,  818,  446;  against 
X>ests  in  New  York,  74;  useless 
against  Zrae^fio«i«ftia,  284;  against 
Otiorrhynchua  oval/ua  in  ILS.A., 
528 ;  (see  Nicotine  and  Tobacco). 

Black  Locust  Borer  (see  CyUene 
Tobiniae). 

Black  Locust  Tree  (see  Bcbinia 
paeudttcaoia). 

Black  Orange  Aphis  (see  Aphia 
tavcvreai). 

Black  Peach  Aphis  (see  ApJUa 
peraieae-niger). 

Black  Pine  Beetle  (see  Hylaaiea 
ater). 

Black  Sage  (see  Oardia  oyUndroata* 
ehva). 

Black  Scale  (see  Saiaaetia  oUaa). 

Black  Vine  Weevil  (see  Otiorrhyn* 
ehua  avlcaiua). 

Black  Weevil  Borer  of  Banana  (see 
OoamapoUtea  aordidua). 

Blackberry  {Bubua  fruUeoaua),  pests 
of,  in  Astrachan,  827 ;  Macrodae' 
iylua  aubapinoaua  on,  in  Canada, 
406 ;  pests  of,  in  U.S.A.,  74,  184, 
818,  864,  512;  formulae  for 
sprats  against  pests  of,  864. 

Blackbirds,  destroying  Lachnoatema 
in  U.S.A.,  286. 

blaokbumi,  NtuioLeia  (Omiodea). 

Blackthorn  (Sloe)  (Prunua  apinoaa), 
Hyalopterus  arundinia  on,  in 
Astrachan,  827;  pests  of,  in 
Britain,  89,  682;  pests  of,  in 
France,  481,  489;  pests  of,  in 
Russia,  104,  414,  416;  pests  of, 
in  Sweden,  854. 

Blackthorn,  Australian  (see  Buaaria 
apinoaa). 

blcmchardif  PaHaioria. 

Blanitdua  guttidaiua,  on  strawberries 
in  Norway,  503. 

blaptoidea,  Zabrua. 

Blaatobaaia  ieeryaeUa  (see  Hoieocera). 

Bl<tatobaaia  pulverea  (see  Hypatima). 
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BUutobans  thdymarpha^  predaceons 

on  Taehardia  laeca  in  India,  68. 
BUulodacna  hdUrdUit  on  apples  in 

Turkestan,  209. 
BUuiaphaga  ghigii,  sp.  n.,  on  Fieut 

tUnocarpa  in  Anstralia,  483. 
BUutathrix  schoenherri^  paiasite  of 

Bcale-insects  in  Europe,  492. 
Bkutoihrix  ameea,  parasite  of  scale- 
insects  in  Europe,  492 ;   parasite 

of  Etdeeanium  fUgrof<uciaium  in 

U.S.A.,  429. 
Blepharida     rhoi$     (Sumac     Flea- 
beetle),  on    sumac    in    Canada, 

817;    parasitised  by  Doryphoro- 

phaga   aberrans,    sp.    n.,    m    N. 

America,    279;     on     sumac     in 

Virginia,  889. 
BUpMiTopoda  scutdUAOt  parasite  of 

JJmdrolimus    pint    in     Austria, 

818. 
BU$9us    Uueaptera    (Chinch    Bu^), 

811 ;   on  Andrapogon  sorghum  m 

Kansas,  441 ;  natural  enemies  of, 

116,  802-804,  451. 
Blister   Beetles,   on   vegetables  in 

Arizona,  819 ;  destroying  locusts 

in  America,  812  ;  (see  lAftta  and 

Mylabris), 
Blister    Canker    (see    Nummularia 

diaereta). 
Blister  Mite  (see  Ericphyes  pyri), 
Blitopertha  UnevAa,  food-plants  of,  in 

Russia,  460. 
BUUyphaga   wndaAa,   on   cereals   in 

Russia,  108. 
Bloiyrus  seminUidus,  on  Hevea  hrasi- 

Uensis  in  Belgian  Con^o,  889. 
Blueberry,    pests    of,    in    U.S.A., 

262-264,  487  ;  (see  Vaceinium). 
Blueberry  Damsel-bug  (see  Nobis 

rufusculus). 
Blue    Grass,    Canadian,    BcHdutha 

puncUUa  on,  in  Maine,  456. 
Blue    Grass   Worm    (see    Crambus 

teterreUus). 
Bluc-^oint    Grass    (sec    Agropyron 

occxdentale). 
Boll  Weevil,  Mexican  (see  Antho- 

nomua  gripndis). 
Boll  Worm,  Common  (see  Chloridea 

obaoleta). 
Boll  Worm,  Pink  (see  Qelechia  gassy- 

pieUa), 
Boll  Worm,   Red   (see   Diparopsis 

castunea). 
Boll  Worm,  Spiny  (see  Farias  insu- 

Uma), 
boaSy  Oryctes. 
bodkini,    Aphanurus ;     EudiaieurO' 

dicus, 
hoaariensis,  Encyrtus, 
honenumi,  Alesia. 

hoisduvalif  Anoplognathus ;  Diaspis, 
holina,  Hypolimnas, 


Bombax  nudabaricum^  pests  of,  in 
India,  88,  229;  Mudaria  varia- 
bilis on,  in  Java,  852. 

Bombax  vaUtonii^  Mmdaria  varia- 
bilis on,  in  Java,  352. 

Bombotdia  joeosatrix,  on  mangos  in 
Australia,  111. 

Bombyeomorpha  pdSUda,  control  of, 
on  pepper-tree  in  South  Africa, 
898. 

Bombyx  mori  (Mulberry  Silk-worm), 
culture  of,  in  Tnnidad,  258; 
polyhedral  disease  in,  420. 

Bombyx  pini  (see  Dendrolimms). 

Bonavist  Bean  (see  Doliehos  UMab), 

bonwmloiri^  Crossotarsus. 

Borago  officinalis  (Borage),  a  trap- 
crop  for  Aporia  eralaegi  in  Russia, 
105. 

Borassus,  Dry  ties  rhinoceros  on,  149. 

Borax,  agamst  Lepidiota,  844; 
recommended  for  wire  worms,  15. 

Bordeaux  Mixture,  against  Antho- 
nomus  signatuSt  189;  against 
CaeoeciaargyrospiUt^  179;  against 
Qaieruoella  camcoUis,  278,  841; 
against  Leptinotarsa  decemlineata, 
82,  419;  against  rose  beetle 
{Macrodactylus  subspinosus),  848, 
892;  against  Macrosiphum  so- 
lanifcHii,  889;  against  potato 
pests,  861 ;  against  sugar-cane 
pests,  29;  against  Thyr^opteryx 
ejfhemeraeformis,  240 ;  against 
vme  pests,  78,  190,  251,  800,  405, 
482;  against  Zophodia  conrolu- 
teUa,  326;  inenective  against 
IHabrotica  soror,  69;  effects  of, 
on  foliage,  260, 441 ;  comparative 
efl5ciency  of,  in  Italian  vineyards, 
349 ;  and  lead  arsenate,  32,  281, 
839, 361, 447 ;  with  lead  arsenate, 
likely  to  cause  scorching,  811 ; 
controlling  leaf -spot  disease,  281 ; 
mixing  with  areenicals  not  recom- 
mended,  808;  and  nicotine,  14, 
800;  quality  of  lime  in,  252; 
formulae  for  using,  14,  32,  281, 
300,  808,  826,  889,  364,  419. 

boreaiis,  EpUaehna. 

boreum,  Bolynemn  striaticome, 

Borneo,  Coptotermes  gestroi  on  Hevea 
brasiliensis  in,  888;  food-plants 
of  Batocera  rubus  in,  208. 

bos,  Cratosomus, 

bosci,  Inostemma. 

Bofhricraera,  new  genus  of  Chalcids, 
366. 

Bothynoderes  punctiventHs,  on  beet» 
etc.,  in  Russia,  138, 162,  207,  802, 
328,  881,  832,  460;  natural 
enemies  of,  802,  828. 

botrana,  Polychrosis  {Eudemis), 

Boiryonopa  sanguinea,  on  coconuts 
in  Dutch  East  Indies,  287. 
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Botrytis    acridiarum    (see    Lachm- 

dium). 
Botrytii  basaiana,   infesting  insect 

S^sts,  166,  802,  425 ;  on  wheat  in 
ussia,  20. 
Botrytis  necans,  infesting  Brachar- 

tana  catoxantha  in  Straits  Settle- 
ments, 91,  472. 
Boirfftis  rUeyi,  87. 
Botys  sUeteealia  (see  Pyrausta  nuhi- 

Udis). 
Botys  sticticdUs  (see  Pklyct<ienode8). 
haueheanuSf  Dihfachys, 
howreyiy  Pseudischnaspis  (Chrysom- 

phalus). 
Box  Leaf  Midge   (see   Manarthro- 

ptdpua  huxi). 
Box -elder  (see  Acer  negundo). 
Box -elder  Lieaf-roller  (see  Cacoeoia 

semiferana). 
Box   (Buxus),   PsyUa  buxi  on,   in 

Britain,  89 ;  pests  intercepted  on, 

in  California,  114,  131,  177,  286, 

276,  475 ;  Psyllid  intercepted  on, 

in  Hawaii,  420 ;  Monarthropdlpua 

hfixi  on,  in  Italy,  202 ;   pests  of, 

in  U.S.A.,  31,  198,  246;  effect  of 

carboUneuin  on,  154. 
hayeri,  Tetraneura  (see  T.  ulmi). 
Brcioharlona  catoxaniha,  on  coconuts 

in  Dutch  East  Indies,  150,  287 ; 

on  coconuts  in  Malaya,  150 ;    on 

coconuts  in  Straits  Settlements, 

91,  472. 
hrackiMs,  Bruchus, 
Brachonyx    pineti    {indigena)j    on 

pines  m  Russia,  877. 
Brachyc6lu8   noxiua,   on   wheat   in 

Astrachan,  827 ;   on  oat«,  etc.,  in 

Russia,  104,  459. 
Brachycdlus  acrivtus,  in  Russia,  458. 
Brachycolua  stdlaricie,  on  SteUaria 

spp.  in  Britain,  885,  417. 
Brackycolus  triiici,  bionomics  and 

control  of,  in  U.S.A.,  196. 
Brachycrvpius^  imported  into  U.S.A. 

on  azfueas  from  Japan,  81. 
Brachyderua  tncanua,   on   birch  in 

Norway,  504 ;  on  pines  in  Russia, 

877. 
Brachymena,  destroying  Hyperaapia 

hinotata  in  U.S.A.,  282. 
Brcichyplatya  padficua,   parasitised 

by  Ooeneyrtua  pcicificua,  sp.  n.,  in 

Fiji,  67. 
Brachypodium  ramoaum,  Antonina 

purpurea  on,  in  France,  305. 
Brachifategia,  Anoplocn^mia  curvipea 

on,  in  Nyasaland,  8. 
Brachytaraua,  destroying  Tachardia 

lacca  in  India,  63.  *' 
Brachiftrypea  achatinua,  on  tea  in 

India,  479 ;  on  Hevea  hrasilienaia 

in  Straits  Settlements,  888. 
Braeon  fletcheri,  sp.  n.,  parasite  of 


Carpomyia  veauvicma  in  India, 
514. 

hragai,  Fonacolombia. 

Branmvna  pumila,  on  cassava  in 
Java,  84. 

Bran,  insects  infesting,  49, 280, 408 ; 
poisoned,  against  cutworms,  97, 
287;  useless  in  baits  against 
Lachnoaiema,  284  ;  against 
locusts,  170,  526. 

brandiai,  Cryptorrhynchua, 

Braaema  anmdicaudia,  hjrperpara- 
site  of  Tachardia  lacca  in  India, 
68. 

Braaaica  (see  Cabbage). 

Braaaica  alba,  ChorUyphUa  braaaiecte 
on,  in  U.S.A.,  468. 

Braaaica  rapa  (see  Turnip). 

Braaaica  verrucoaa,  PvXvinaria  flocci- 
fera  on,  in  California,  863. 

braaaica^,  Aleurodea ;  Aphia ; 
Barathra  {Mameatra) ;  CKorto- 
phila  (Anthomyia,  Pegomyia, 
Phorbia) ;  PerHaia  (Daaynewa) ; 
Phytometra  {Autographa) ;  Pieria. 

Braaaolia  isthmia,  on  coconuts  in 
Panama,  151. 

Braaaolia  aophora>e,  on  coconuts  in 
S.  America,  66,  860;  on  coco- 
nuts in  Trinidad,  80,  94, 151. 

Brazil,  Aaierolecanium  pusVida/na  on 
Bauhinia  in,  867 ;  food-plants  of 
Caatnia  therapon  in,  891 ;  Copto- 
iermea  marabita/aoa  on  Hevea 
braailienaia  in,  888;  pests  of 
citrus,  etc.  in,  201,  205,  219-221, 
387 ;  Tetranychua  bimaadatus  on 
potatoes  in,  100;  beetles  infest- 
mg  rice  in,  222 ;  Ligyrua  foaaaior 
on  sugar-cane  in,  299 ;  Dinoderus 
minutua  in,  49 ;  Braaaolia  aophorae 
in,  66 ;  pests  from,  imported  into 
U.S.A.,  81,  176,  198,  199,  534; 
weevils  infesting  palms  in,  468. 

brevicaudia,  Megaatigmua. 

bremcollia,  Dichaetoihripa. 

brevicomia,  DendroHonua. 

brevicomia,  Geniocerus. 

BrevipcUpua  obovatua  (Scarlet  Mite), 
on  tea  in  India,  479. 

breHa,  Aphia  ;  Entomognathua  ; 
Hoplocampa ;  Stylocryptua. 

breviapinoaa,   Cremaatogaater, 

breviatylua,  Dacua, 

breinuactUa,  Chaeiocnema, 

brevitaraua,  Eriophyea. 

Briar,  Clysia  ambigueUa  on,  in 
France,  437 ;  TypMocyba  roaae 
on,  in  Sweden,  353. 

Bridelia  micrantha,  food -plant  of 
Anaphe  panda  in  Nyasaland,  458, 

British  Columbia,  forest  pests  in, 
247,  523,  581 ;  miscellaneous 
insect  pests  in,  6,  25,  28,  859-361 ; 
bionomics  and  control  of  orchard 
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pestB  in,  26;  birds  destroying 
grasshoppers  in,  28;  bionomics 
of  ChartophUa  hrassicae  in,  624; 
Chionatpts  pvnifdli<ie  intercepted 
in  Caluomia  from,  427,  476; 
parasites  introduced  into,  against 
Cirphis  umpwncta  and  Phyto^ 
metra  califomica,  484. 

British  Empire,  survey  of  Applied 
Entomology  in,  268. 

British  Guiana,  ants  from,  466; 
insect  pests  in,  66,  160,  258, 
887-889,  401. 

British  Honduras,  pests  from, 
imported  into  U.S.A.,  on  coco- 
nuts, 199;  trap  for  coconut 
beetles  in,  149. 

British  Isles,  Aphids  of,  6,  28,  44, 
171,  886,  888,  850,  889,  896-898, 
417,  682 ;  forest  pests  in,  47, 118, 
242,  248,  888,  860,  886,  470; 
insects  from,  imported  into 
IJ.S.A.,  198,  484;  economic 
importance  of  woodpeckers  in, 
24 ;  causes  of  Isle  of  Wi^ht  bee 
disease  in,  462 ;  Psvllids  m,  89 ; 
scale -insects  and  Aleurodids  in, 
128,  241,  417 ;  orchard  pests  in, 
107,  896-898,  682;  Ehyssa  per- 
suasoria  parasitic  on  8irex  gigaa 
in,  121 ;  food -plants  of  CeuthoT' 
rhynchua  pleurostigma  in,  47; 
ChortophUa  brasHcae  in,  468; 
bionomics  of  flea-beetles  in,  108 ; 
food -plants  of  Pegomyia  spp.  in, 
47,  828 ;  Phaedon  cocKleariae  on 
watercress  in,  866 ;  bionomics  of 
Tdepharus  litwcctus  in,  821 ; 
bionomics  of  Tartrix  viridana  in, 
888;  control  of  wire  worms  in, 
286;  miscellaneous  insect  pests 
in,  291,  856,  878,  469,  470,  491. 

hriuinmcuSf  Aspidioi/us. 

Bromdia  (manM  (see  Pineapple). 

bromdiiie,  Dicapis ;  Pseudoeoce^ts, 

BrorMM  inermis,  Locusta  migra- 
toria  on,  in  Russia,  461. 

Bromus  seccMnus,  Brcichycclus  tritici 
on,  in  U.S.A.,  196. 

Brontispa  froagatti,  on  coconuts  in 
Solomon  Islands,  150. 

Bronze  Beetle  (see  Colaspis  ftuii- 
diosa). 

Bronze  Birch  Borer  (see  AgrUus 
a/nxitAs), 

Broom,  Psyllids  on,  in  Britain,  89. 

Brontciomia  metictUosa  (see  Trigono- 
phora), 

Brou8oneHap(M^rifeia,  in  Ceylon,  18. 

Brown  Cane  Katydid  (see  Homoro- 
eorypha  laticeps). 

Brown  Egg-parasite  of  Froghoppers 
(see  Par<iph4ilinu8  tomaspidis). 

Brown  Hardback  (see  Phytalus  and 
Ltiehnostema). 


Brown  Mite  (see  Bryobia  preUosa), 

Brown  Rot  (see  aderaUnia  frwuti- 
gena). 

Brown  Scale  (see  OhrysomphaluM 
aonidum). 

Brown -tail  Moth  (see  EuproettB 
chrysorrhoea). 

Bruchophagua  funehris  (Clover-seed 
Chalcid),  control  of,  in  Arizona, 
817;  in  clover  in  Canada,  118» 
486. 

Bruchophagua  gibbus,  in  clover  in 
Russia,  104,  294,  296. 

BruchuSt  intercepted  in  chickpNea  in 
California,  181 ;  in  leguminouB 
plants  in  India,  868;  effect  of 
temperature  on,  166. 

Bruehus  affinis,  in  peas  in  India, 
226. 

Bruchus  aionumus,  on  vetch  in 
Norway,  602. 

Bruchus  braohidUa,  on  Vieia  in 
Europe,  608. 

Bruchua  chinenaia,  intercepted  in 
peas  in  Hawaii,  178. 

Bruchua  ferrugineipemUa,  on  Pro- 
aopia  tatnarugo  in  Chile,  466. 

Bruchua  limbatua,  in  beans  in 
Mexico,  180. 

Bruchua  obtectua,  intercepted  in 
beans  in  California,  864. 

Bruchua  piai  (see  B.  piaarum). 

Bruchua  piaarum  (Pea  Weevil),  on 
field  crojps  in  Canada,  218 ;  inter- 
cepted m  beans  in  Hawaii,  400; 
in  Russia,  108,  881 ;  in  gardens 
in  U.S.A.,  267. 

brumaia,  CheifMriobia, 

brunnea,  8erica. 

brurmeri,  Aegeria  (Seaia). 

brwMieua,  Oligomerua, 

brunnipeat  Mdanotua. 

Bryobia  pretioaa  Opraienaia)  (Brown 
Mite,  Clover  Mite),  on  clover  in 
Canada,  486;  bionomics  and 
control  of,  in  U.S.A.,  61,  81 7» 
409 ;   lime-sulphur  against,  266. 

Bryobia  ribia,  on  raspberries  in  Nor- 
way, 508. 

Bryoaema  tuberculata,  in  Russia  and 
Siberia,  22. 

bryoidea,  Cerococcua. 

Bryonia  albat  decoction  of,  against 
Aphids,  69. 

bubalua,  Cereaa. 

bucephahia,  Eurytrachdua. 

bucictoni,  Bectinaaua, 

Bucktonia  iheaecdla  (see  ToxopUra). 

Buckwheat  (see  Fagopyron  eacu* 
lentum). 

Bud  Moth  (see  Eucoama  oceUana). 

Bud  Rot,  spread  by  Alumua  maiyi* 
natua  in  Brazil,  221 ;  infestmg 
coconuts  in  Fiji,  122;  cause  c3 
spread  of,  in  coconuts,  149. 
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Buff-coloured  Tomato  WeevU  (aee 
DesianUha  noeiva). 

BufEalo  Tree-hopper  (see  Oeresa 
bubdlua). 

Bufo  numnuSt  destroying  sugar* 
cane  pests  in  Trinidad,  29. 

hfdmeringii,  Eidophus. 

Bulrush,  Xantharrhoea  praefectata 
on,  in  New  Zealand,  482. 

huoUana,  Ehyaeionia  {Evetria,  Be^ 
iima). 

BupaltM  piniarius,  on  pines  in  Nor- 
way, 508 ;  parasitised  by  Hetero' 
pdma  edcator  in  Sweden,  609. 

huqueti,  Xylotreohus. 

Burma,  ambrosia  beetles  in,  816; 
Stromatium  barbaium  in  forests  in, 
417. 

burmeUfteri,  Lachnostema. 

Bursaria  spinosa  (Australian  Black- 
thorn), scale-insects  on,  in  Aus- 
tralia, 110,  400,  610. 

bwrsariae,  Eriocoecua. 

bwrsariuB,  Pemphigus. 

Bursera  gufn/mifera,  CerapioBtes  dU' 
gesii  on,  in  Barbados,  257. 

Busaeola  fusea,  scarce  on  maize  in 
Nyasaland,  8,  468. 

Butea  frandosa,  TocAordia  loeea  pro- 
ducing lac  on,  68. 

bwn,  Enocoeeus  ;  Monarthropidpus ; 
Fiwnaspis  ;  PsyUa. 

BuxuB  (see  Box). 

ByetiscuB  bekdae,  parasitised  by 
Poropoea  defiUppii  in  Italy,  426 ; 
on  poplars  in  Italy,  202;  in 
orchards  in  Russia,  188,  142,  880, 
882,  460;  milk  of  lime  against, 
28. 

Bythoscopidae,  of  S.  Africa,  268. 

Bytwrua  tomenio8u$  (Raspberry 
Beetle),  bionomics  of,  in  Russia, 
21,  188,  140,  168»  214,  882,  888; 
on  raspberries  in  Sweden,  866. 

Byturua  unicolorf  lead  arsenate 
against,  864. 

0. 

Cabbage,  x>e«ts  of,  in  Argentina, 
467 ;  pests  of,  in  Britain,  47,  48, 
109,  470 ;  pests  of,  in  Canada,  26, 
119, 847, 848, 516,  524 ;  Laphygma 
exigua  on,  in  India,  291 ;  pests  of, 
in  Italy,  79,  202 ;  Forficula  auri- 
eularia  on,  in  Norway,  502 ;  pests 
of,  and  their  control,  in  Russia, 
188,  165,  168,  215,  881,  458-460, 
494,  601 ;  not  attacked  by  Hal- 
tica  dUracea  in  Russia,  208; 
EwrydetMi  olwaeeum  on,  in  Swe- 
den, 8 ;  Ewrydema  maraccmdicum 
on.  in  Ttirkestan,  210 ;  pests  of, 
and  their  control,  in  U.S. A.,  126, 
176«  187,  198,  240,  242,  246,  251, 


262,  468,  466,  518 ;  not  attacked 
by  Dxabfoiica  duodecimpunetata  in 
U.S.A.,  890;  not  attacked  by 
Pieris  braaaieae  when  surrounded 
by  tomatoes,  161. 

Caboage  Aphis  (see  Aphia  bnuaicae). 

Cabbage  Flea-beetle  (see  HcdUea 
dleraoea). 

Cabbage  Looper  (see  Phytometra 
braaaicae). 

Cabbage  Louse  (see  Aphia  braaaicae). 

Cabbage  Maggot  (see  Chortophila 
braaaicae). 

Cabbage  Palm  (see  Oreodoxa 
dlercusea). 

Cabbage  Root  Maggot  (see  Ohorto- 
phila  braaaicae). 

CsLobage  Worm  (see  Pieria). 

Cacao  (TheobrofMi  €ac€U>),  pests  of, 
in  Br.  Guiana,  860,  466 ;  diseases 
and  pests  of,  in  Colombia,  402; 
Epheatia  cauMla  ^cdhiriUUa)  in- 
festing beans  of,  m  Egypt,  49; 
AdarSua  umbroaua  tenuimaeidaiua 
on,  in  Fiji,  122 ;  Hehpdtia  anUnUi 
on,  in  India,  18;  pests  of,  in  Java, 
87,  862,  442-444;  PlagioUpia 
longipea  harmless  to,  in  Java,  41 ; 
methods  of  cultivating,  in  Java, 
86 ;  pests  of,  in  West  Indies,  80, 
48,  128,  128,  171,  250,  416,  421 ; 
Schiatocerea  paranenaia  on,  in 
Venezuela,  92. 

Cacao  Thrips  (see  Hdiothripa  rubro' 
cinctiM). 

Oaoochroa  decwrUcaic^  on  sugar-cane 
in  Queensland,  846. 

Cacoeda  argyroapUa  (Fruit-tree 
Leaf -roller),  bionomics  and  con- 
trol of,  in  Canada,  25,  28,  120, 

179,  861,  517,  526;  bionomics 
and  control  of,  in  U.S.A.,  180, 
276,  406. 

Cacoeda  ceraaana  (see  Tortrix). 

Cacoeda  ceraaivarana  (see  Tortrix). 

Cacoeda  lecheana  (see  Tortrix). 

Cacoeda  podana  (see  Tortrix), 

Cacoeda  ribeana  (see  Tortrix). 

Cacoeda  (Tortrix)  roaetceana  (Ob- 
lique-banded Leaf-roller),  biono- 
mics and  control  of,  in  Canada, 
27,  179,  870,  878,  617,  626;  con- 
trol of,  in  orchards  in    U.S.A., 

180,  518. 

Cacoeda  roaana  (see  Tortrix). 
Cacoeda  aemiferana  (Box -elder  Leaf  • 

roller),  bionomics  and  control  of, 

in  Canada,  617,  526. 
cacUt  Diaapia  echinoausti. 
Cadaba,  Dmaapia  berlead  sp.  n.,  on, 

in  Italian  Somaliland,  208. 
Caenocryptua  vittatoriua,  parasite  of 

Cydia  ponumeUa,  16. 
Caenoptera    minor,    on    spruce    in 

Finland,  506. 
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OaeTtosiaflavifrons,  jparasite  of  Chor- 
tophila  hrcusieae  in  U.S.A.,  464. 

Oaesaipinia  dasyrc^Ms,  Arhda  te- 
iraonis  on,  in  Jaya,  852. 

Caesalpinia  pidcherrima,  Pseudo- 
coccus  virgaius  on,  in  tiie  Philip- 
pines, 867. 

eaesifrana,  Phorocera. 

ecLespitum,  Tetranuyrium. 

ciihtrensis,  Haploihrips, 

ccthiriteUa,  Epnestia  (see  E,  cmUeUa), 

caja,  Arctia  {Chelonia), 

Oajanus  indicus  (Pigeon  Pea,  Bed 
Gram),  pests  of,  in  India,  64, 
489;  carbon  bisulpliide  not  af- 
fecting germination  of  seeds  of, 
228;  pests  of,  in  Mauritius,  49; 
pests  of,  in  West  Indies,  240, 
428. 

Cajeput  Oil,  experiments  with  Lepi- 
dioia  and,  in  Queensland,  288. 

edlami,  Chrysomphdlus, 

OaHamus  spectabuis,  ChrysomphcHua 
calami  sp.  n.,  on,  in  Sumatra,  202. 

Calanders,  on  vines  in  S.  Africa, 
812. 

Odlandra,  intercepted  in  tamarinds, 
etc.,  in  California,  52,  177,  584; 
intercepted  in  grain  in  Egypt, 
282. 

Caiandra  granaria,  in  maize  in 
Jamaica,  428;  bionomics  and 
control  of,  in  Russia,  56, 102, 108, 
106,  148,  882,  494. 

CtUandra  linearis,  in  stored  tamar- 
ind fruits  in  India,  489;  in 
tamaiinds  in  Jamaica,  423. 

OtUandra  aryzae  (Rice  Weevil),  in 
stored  grain  in  Australia,  111 ; 
intercepted  in  California,  87, 181 ; 
Tencbroides  mauritanictis  preda- 
ceous  on,  in  India,  226;  in 
stored  seeds,  etc.,  in  Malaya,  111 ; 
in  maize  and  rice  in  Mauritius, 
49;  in  rice  in  Norway,  508;  in 
maize  in  Njrasaland,  8 ;  in  maize 
and  rice  in  BeycheUes,  442; 
associated  wi^Pyroderces  {Batra- 
chedra)  rUeyi  in  grain  in  U.S.A., 
291;  effect  of  sun*s  heat  on,  12. 

Caiandra  remota  (see  Polytes  meUer- 
borgi), 

Caiandra  stigmaiicMis  (see  Dioca- 
landra  frumenti). 

Caiandra  taitensis  (see  Diocailandra 
frumenti), 

caiandrae,  Pteromalus. 

Calcmthe  rudalensis,  Pidvinaria  floe- 
cifera  on,  in  California,  868. 

C'dlbumj  Balaninus. 

eaicarata,  Saperda, 

calcatar,  Heteropelnm, 

cdlceatus,  Ophonus  (Harpalus). 

cciceolariae,  Pseudococcus, 

caUdtrator,  OoUyria. 


Calcium  Arsenate,  in  sprays  against 
insect  pests,  260,  278,  841,  871, 
419;  and  Bordeaux  mixture, 
419 ;  and  soluble  sulphur,  260  ; 
preparation  of,  808. 

Calcium  Arsenite,  against  insect 
pests,  105,  141,  142,  880,  496; 
formulae  for,  141,  142,  458; 
preparation  of,  880. 

Calcium  Carbide,  in  formula  against 
leaf -spot  disease  of  coffee,  112 ; 
ineffective  against  Atta  cephaUAes, 
860. 

Calcium  Chloride,  as  a  soil  disin- 
fectant, 85. 

Calcium  Polysulphide,  preparation 
and  cost  of ,  against  Chrysomphalus 
didyospermi,  146,  147. 

Calendida  officinalis,  Bartxthra  hras- 
sicae  on,  in  Russia,  826. 

cdlianthina,  Parlatoria, 

calidum',  Cdlosoma, 

California,  Aphids  and  their  con- 
trol in,  8,  181 ;  beneficial  para- 
sites in,  112,  247,  280,  400,  475, 
588;  citrus  pests  in,  201,  269- 
271,  887;  control  of  Limonius 
califomicus  in,  898;  miscella- 
neous pests  in,  82,  86,  51,  118» 
181,  286,  247,  817,  879,  450; 
pests  of  orchards  in,  118,  181, 
285,  278,  869 ;  pests  intercepted 
in  quarantine  in,  86,  51, 118,  181, 
176,  286,  276,  868,  899,  427,  475, 
584;  red  spider  from,  inter- 
cepted on  roses  in  Hawaii,  474; 
scale -insects  in,  50,  26^271,  805, 
868,  400,  508;  bee  diseases  in 
891 ;  fumigation  of  citrus  in,  50, 
116;  beneficial  Coccinellids  in, 
50,  118,  588;  control  of  Lyco- 
photia  mar^aritosa  in,  289. 

California  Mixture,  against  insect 
pests,  218,  415,  444 ;  formula  for, 
415;    and  lime-sulphur,  441. 

California  Peach  Borer  (see  Aegeria 
opalescens), 

California  Red  Scale  (see  Chrysom- 
phcdus  aurantii), 

California  Redwood,  not  attacked 
by  Leucotermes  spp.  in  U.S.A., 
182. 

cdlifornica,  Chrysopa  ;  Phrygo/nidia  ; 
Phytometra  (Plusia) ;  Pseudome- 
lecta, 

caiifomicum,  Hesperohium, 

caHtfomicuSfHylesinus  {Leperisinus) ; 
Limonius ;  Prionus, 

ccdi^noseUus,  Crambus, 

Caltgo  eurilochus,  on  bananas  in 
Brazil,  221. 

Caliroa  cerasi  (see  EriocampoideM 
limadna). 

CaUicraiides  rama,  on  Hevea  brasi- 
liensis  in  Ceylon,  889. 
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CdUidium  cariaceum,  on  spruce  in 

Finland,  506. 
CdUidium  violaceum,  in  Norway,  503. 
Callimomey  parasite  of  Perriaia  tdmea 

in  U.S.A.,  183. 
CalUptamusitalicua,  in  France,  490 ; 

in  Russia,  104,  375 ;  in  Turkestan, 

210. 

Cdtlipterus  bellus,  food-plants  of,  in 

('aJifornia,  3. 
('(dlipterus  discolar,  in  U.S.A.,  476. 
CcUliatemon,  Chrysomphaltts  dictyo- 

ever  mi  on,  in  Sicily,  145. 
Cduopistria  floridensis  (see  Eriojyus). 
Callosamda  promeihea,  in  Trinidad, 
258;     Apateiicua  cynieus  preda- 
oeous  on,  in  U.S.A.,  186. 
callo8U8,  Sphenopharus, 
OcHocam/pa  (see  Xylina), 
Calocoria  angustaJtus^  bionomics  of, 

on  sorghum  in  India,  229. 
Calocoris   chenovodii,   measures   a- 
^inst,    on    cnrysanthemums    in 
Russia,  164. 
Cdlogrammn    f estiva,    on     Crinum 
asiaUcum  in  Straits  Settlements, 
472. 
Caloptenus  italicus  (see  CdUiptawMs). 
CcAo8om>a  caiidum,  predaceous   on 

insects  in  West  Inoies,  48. 
Caio8om>a   canceUtxtum,    predaceous 
on     Lycophoiia     margcmiosa    in 
U.S.A.,  289. 
Calo8om>a  aemUcteve,  predaceous  on 
Lycophoiia  mctgarUosa  in  U.S.A., 
269. 
OdloBom>a  sycopJumtay  predaceous  on 
EuprocUs  chrysorrhoea&ndLymmi' 
tria  dispar  in  Canada  and  U.S.A., 
118,  119,  178,  200,  242,  886,  484, 
526 ;  introduced  into  New  Mexico 
to  destroy  Hemileuca  oliviae,  535 ; 
introduced  into  Sumatra  to  des- 
troy Phryganidia  califomica  and 
Chhridea  ohscleta,  484. 
Cdlotermes,  on  coconuts  and  sugar- 
cane in  West  Indies,  80,  94,  256. 
Cdlotermes  assm^thi,  155. 
Cidotermes    durhanensis,    attacking 

orange  trees  in  Natal,  172. 
Cdlotermea  Uctonae,  sp.  n.,  on  teak 

in  Java,  155. 
calotropidis.  Aphis. 
Oxdoiropis    procera,     Apliids     and 
Coccids  on,  in  Italian  Somaliland, 
160,  203. 
CcUpe  ovhiderotdes,  food-plants  of, 

in  Inoia,  489. 
CdLpodes  etMius  (Arrowroot  Worm), 
parasites  of,  in  Br.  Guiana,  860 ; 
on  arrowroot  in  St.  'Vincent,  128 ; 
Paris  green  and  starch  against, 
in  Barbados,  48. 
Caltha,  Mdigethes  aeneus  on,  in 
Russia,  108. 


caHhae,  Aphalara. 
Cfdvatus,  Athysanus, 
calypso,  Holcencyrtus. 
Calyptonotus    rolandriy    on    goose- 
berries in  Russia,  458. 
calyptroides,  Diaspis, 
catMiicola,  Pinipestis, 
CamsUia,  pests  intercepted  on,  in 
California,  52,  286,  276,  864,  899, 
427;   pests  of,  in    New   Jersey, 
204. 
Camellia    japonica,    Param^troides 
theae  on,  m  Transcaucasia,  885 ; 
PtUvinaria      japonica      on,      in 
California,  863. 
Camellia    Scale    (see    Pulmnaria 

floccifera). 
cam^iUiae,  Asmdiotus  (see  A.  rapax) ; 

Pseudaoniaia  duplex, 
Cam^onotus  nasuUis  {^^u<idriUiber), 
on  coconuts  in  New  Guinea,  150. 
camerunus,  Xylehorus, 
Oam/mda  peMudda,  bionomics  and 
control  of,  in  Canada,  118,  486, 
516,   526  ;      and  its  control  in 
U.S.A.,  70,  74. 
Camphor,   Cratosomus  pterygomdlis 
on,   in   Brazil,   220;      Vhrysom- 
phalus  aurarUii  on,  in  California, 
36;     Acrocercops   ordinateUa  on, 
in    India,    489;       infested   with 
fungus  in  India,  816 ;    Hdopeiiis 
spp.   on,   in   Java,   448;      as   a 
repellent    against    Monomorium 
pharaonis  in  U.S.A.,  586. 
Cam/ponotus,  associated  with  Pseu- 

dococcus  nipae,  94. 
Cam^poTwtus  herouieamts  penusyl- 
vanicus  (Carpenter  Ant),  in 
timber  in  U.S.A.,  586 ;  attending 
on  Vanduzea  arquata  in  U.S.A., 
116. 
Oampoplex  pomorumt   parasite   of 

Oydta  pom4)neUa,  16. 
Oam/psomsris  radida,  predaceous  on 
Lepidiota    alhohirta    in    Queens- 
land, 845. 
Oatn/piohrochis  nehulosuSy  predaceous 
on  Evlecamium  nigrofasoiatum  in 
U.S.A.,  429. 
Oam/ptohrochis    nitens,    predaceous 
on     Eriosoma     amsriamum    in 
U.S.A.,  182. 
Oam/pUyptefa  pvUa,  in  N.  America, 

116. 
OampUyjftera     saintpierrei,     in     N. 

America,  116. 
Cam/piotdus  minuius,  on  vines  in 

Algeria,  437. 
Cam/pylocera    rohusta,    parasite    of 

Adoretus  com/pressus  in  Java,  89. 
Canada,  effect  of  poisoned  sprays 
and    baits  on  bees  in,  97;     in- 
struction on  bee-keeping  in,  449 ; 
pests    of   cereals   in,    856,    529; 
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bionomics  and  control  of  Chorto- 
vhUa  hra88ic<ie  in,  847-849; 
bionomics  of  Ohrysopa  spp.  in, 
485 ;  bionomics  of  cutworms  in 
846y  522 ;  natural  enemies  of 
Euproctis  chryaorrhoeaAndLyman' 
tria  dispar  m,  178,  885,  837; 
control  of  locusts  in,  6 ;  control 
of  orchard  pests  in,  179,  818,  484 ; 
new  Scolytids  in,  284,  247,  884 ; 
miscellaneous  insect  pests  in, 
117,  248,  881,  480,  485,  516-525; 
scale-insects  in,  868,  428,  466; 
pests  of  shade-trees  in,  249; 
control  of  vegetable  pests  in,  97, 
177,  275,  847-849,  406,  469; 
pests  of  vines  in,  818,  404 ;  notice 
of  list  of  parasitic  insects  of, 
527 ;  experiments  with  sprays  in, 
260,  418 ;  beneficial  parasites  in, 
50,  98,  887;  outline  of  ento- 
mological work  in,  886;  plant 
diseases  spread  by  insects  in,  27 ; 
(see  also  British  Columbia,  etc.). 

canadensis,  Epochra  ;  leJmeumon  ; 
PoUstes;  Tetrcutichus;  Trirhabda. 

Canadian  Pine  (see  Pinus  resinosa). 

Cananga  odorata,  Aleurodicus 
giganteus  on,  in  Br.  Guiana,  860. 

Canary  Islands,  Laphygma  exi^fua 
in,  291 ;  compulsory  fumigation 
of  plants  imported  into  Egypt 
from,  281. 

Canavcdia,  Aspidiotus  cydoniae  on, 
in  Barbados,  257;  Anticarsia 
getMnatalis  on,  in  U.S.A.,  87. 

Oanavdlia  ensifornUs  (Sword  Bean), 
PMyctaenodes  sticticaiis  on,  in 
Hungary,  818 ;  Protoparce  ctn- 
gulaSi  on,  in  West  Indies,  48. 

canceUatum,  OcAosoma, 

Candida,  Saperda, 

Cane  Fly  (see  Stenocranus  sacchari- 
vorus), 

canella,  Diatraea, 

caneUus,  Typophorus, 

Cania  bilinea,  on  tea  in  Java,  40. 

Canker,  in  apj^les,  canied  by 
Oecanthus  spp.  m  n.S.A.,  842. 

Cankerworm,  on  maples  in  Canada, 
480. 

Cankerworm,  Fall  (see  AlsophUa 
pometaria), 

Cankerworm,  Spring  (see  Palaea- 
criia  vsmaia). 

Cannon-ball  Tree  (see  Oouroupita 
guyanensis), 

Cantharis  (see  Lytta), 

Cape  Colony,  OoccohaciUus  acri- 
aiarum  infesting  locusts  in,  808 ; 
Baoanusia  afncana  sp.  n.,  para- 
site of  Saissetia  oUae  in,  259. 

Cape  Jasmin  {Oardenia  florida), 
pests  intercepted  on,  in  Cali- 
fornia, 52,  182,  177,  276,  864. 


eapensis,  Perigea, 

capitata,  CeraiiUs. 

capitatus,  Strophosomus, 

eapiUiUa,  Incurvaria. 

Capnodis  indica,  in  forests  in  India, 
859. 

Oannodis  tenebricosa,  on  pears  in 
Tiirkestan,  209. 

Capnodium,  on  hone;^-dew  secreted 
by  Tachardia  lacca  in  India,  62. 

Capparis,  Aleurocanthus  woglumi  on, 
887. 

caprea,  Neodytus. 

capreae,  Etilecanium  (Lecanium) ; 
Oaleruca  (OaleruceiUa). 

OapseUa  bursa-pcutaris  (Shepherd's 
Purse),  pests  of,  in  U.S.A.,  88, 
188. 

Capsicum,  pests  of,  in  Astrachan, 
291. 

Capsicum  annuum  (Bed  .Pepper, 
Chillies),  pests  intercepted  in,  in 
California,  177;  as  a  bait  for 
LeucophoUs  Torida  in  Java,  82; 
Parahioza  cockerdli  on,  in  U.S.A., 
868;  Pidvinaria  antigoni  on,  in 
Zanzibar,  127. 

Caradrina  exigua  (see  Laphygma). 

Carat  Palm,  Schistocerca  paranensis 
on,  in  Venezuela,  98. 

Carbolic  Acid,  against  garden  pests, 
452 ;  effect  of,  on  eggs  of  Lyman- 
tria  monacha,  412;    effect  of,  on 
Lepidiota,  288 ;  and  iron  sulphate 
against  moss  and  lichens,  414; 
against  orchard  pests,   28,   140, 
217,  880,  485,  495 ;  formulae  for, 
485,    496;     protection    of   seeds 
with,  against  ants,  184. 
Carbolic  Emulsion,  against  Aphida 
and    Coccids,     271,     275,    880; 
against  ChortaphUa  spp.,  242,  251, 
848;      spraying     wiui,     against 
PMyctaenodes  sticticalis,  496 ;  in- 
effective against  scale-insects  on 
citrus,    888;     and   nicotine   sul- 
phate, ineffective  against  Oaleru- 
ceUa  caviccUis,  810 ;  formula  for, 
251. 
Carbolineum,  against  Formica  her» 
ouleana,     504;      in     whitewash 
against  bark-beetles,  891 ;    as  a 
soil  disinfectant,  85;    properties 
of,  as  an  insecticide,  154;    with 
iron  sulphate,  against  moss  and 
lichens,     414;      spraving    with, 
against  Incurvaria  ruhieUa,  90. 
Carbolineum  Emulsion,  formula  for, 
against  Cryptorrhynchus  lapatM, 
69. 
Carbon  Bisulphide,  against  Agric^ 

Uneaius,  296 ;   larvae  resembling 
Anthrenus     resistant     to,     447; 

against  ants,    81,  88,  125,  186» 
287,  860,  401,  474,  586 ;  against 
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BcHaninus  caryae,nO;  fumigation 
with,  against  Batrachedra  rileyi, 
291 ;  injections  of,  against  wood- 
boring  beetles,  49,  120,  246,  250, 
891,  428 ;  disadvantages  of  fumi- 
gating with,  against  Caiandra 
oryzae,  12;  against  cockchafers, 
457 ;  against  gram  pests,  12, 102, 
106,  111,  287,  404;  against  Qryl- 
loUdpaffryUoUdpa,  489;  fumigating 
with,  against  Lasioderma  serri- 
came,  40, 82, 153,  288;  against  pea 
and  bean  weevils,  181, 21 9;  against 
FhyUoxera  on  vines,  156,  468; 
against  Trioza  ala/cria,  107; 
against  wasps,  228;  fumigation 
with,  against  Zeugera  pyrina,  278, 
281 ;  quantity  of,  imported  into 
Russia,  207 ;  disinfection  of  soil 
with,  against  underground  pests, 
88,  85,  163,  164,  219,  299,  457, 
489;  in  sprays,  85;  fumigation 
with,  4,  12,  40,  82,  108,  111,  125, 
180,  181,  158,  157,  164,  170,  228, 
227,  237,  238,  256,  271,  272,  278, 
281,  287,  291,  299,  806,  401,  404, 
452,  474;  fumigation  with,  not 
recommended  against  Conwrhyn' 
ehu8  mendicus,  806;  ineffecnve 
against  Atta  cephtdotea,  860. 

Carbon  Dioxide,  and  nicotine,  fumi- 
gation with,  against  insect  pests, 
111. 

earhofuma,  Oscinia, 

CarceUa  nigropdlpus,  parasite  of 
C(icoecia  argyrospUa  in  U.S.A., 
180. 

eareharias,  Saperda. 

Carchdrodus  cdeeae,  on  mallows  in 
Astrachan,  827. 

cardinalis,  Novius  ;    Tropidosteptes, 

Cardiophorua  fenestratus,  on  apples 
in  Br.  Columbia,  25. 

Cardoons,  Agromyza  abiens  on,  in 
France,  489. 

earduit  Aphis ;  Pyrameis, 

Careya  arbarea,  ifacuB  incisus  on,  in 
India,  515. 

Cariea  papaya  (see  Papaw). 

earidea,  atgniphora, 

earidei,  Sareaphaga. 

earinaia,  Haltica, 

eaHnatu$,  Eriophyes  {Phytaptus). 

carmdita,  Pacnnoda. 

eamaria,  Sarcophaga, 

Carnations,  Lycopnotia  margaritosa 
on,  in  Canada,  118;  Tortrix 
pranubana  on,  in  France,  490. 

camosat  Oeoica, 

Carolina,  Dissosieira ;  Protoparce 
(PldegethonUiM), 

Caroline  Islands,  Aspidiotus  de- 
niructoT  on  coconuts  m,  287. 

Carpenter  Ant  (see  Cam/panoiuB 
Kerculeanus), 


Carpenter  Bees  (see  Xyloeopa). 
Carpet  Beetle  (see  Anthrenua  scro* 

p%uUm4te). 
Carpet  Grass  (see  Paipdlum  pUUy* 

caule). 
Oarpoeapsa  (see  Oydia), 
carpocapsae,  Triohogramma  (Pentar^ 

ihran), 
Oarpocoris    lunvlcUus,    on    flax    in 

Kussia,  458. 
Carpomyia  vesuviana,  reared  from 

Zissypkas  jujtiba  in  India,  227; 

parasites  of,  in  India,  515. 
carpomyiae,  Bioateres. 
Carpophilus  hemipterua,  intercepted 

on  avocado  in  CaUfomia,  864. 
OarpophUiM   mutiUxkis,  predaceoua 

on  Aphids  on  maize  in  Barbados, 

257. 
Carrot  (^Ikmous  carota),  pests  of,  in 

Britain,  822,  417;    pests  of,  in 

Canada,  118,  119,  177,  485,  5^6, 

517 ;    Heterodera  radieicola  on,  in 

Italy,   202;     PsUa  rosae  on,   in 

Norway,  502;     MelanoUie  brun- 

nipea  on,  in  Russia,  208;    pests 

of,  in  U.S.A.,  272,  464. 
Carrot  Rust  Fly  (see  PaUa  rosae). 
Carya  (see  Hickory). 
caryae,     BdlanintM  ;       Haiisidota ; 

Vanessa. 
Oaryoharus,  on  tamarind  in  Jamaica, 

428. 
Oaryota,  Coccidae  on,  in  the  Philip- 

pmes,  867. 
Octsinaria  ischnogaster,  parasite  of 

Eupitheda  sobrinata  m  Sweden, 

509. 
Cassava  (Manihot  utUissima),  pests 

of,  in  Java,  82-84;    pests  of,  in 

West  Indies,  10,  48, 171, 257, 422; 

Schistocerca    paranensis    on,    in 

Venezuela,  93. 
Cassava  Bud  Maggot  (see  Lonchaea 

chaiybea). 
Cassia  fistvia,  P8eud<u>nidiaie$$erata 

on,  in  Barbados,  257;   OatopsUia 

pyranthe  on,  in  India,  64. 
Cassia  obtusifolia,  Eudiagogus  rosen' 

schoeUdi  on,  in  U.S.A.,  72. 
Cassia  ocoidentaiis,  Ei/diagogus  to- 

senschoddi    on,    in    U.S.A.,    72; 

Schistocerca    paranensis    on,    in 

Venezuela,  92. 
Cassida  rwwrraea,  on  apples  in  Astra- 
chan, 327. 
Cassida    nebuLosa,    on    birches    in 

Norway,  504;    on  beet,  etc.,  in 

Russia,  103,  881,  832. 
Cassida  nobUis,  in  Russia,  882. 
Cassida  paUidtda,  on  ScHanum  ca- 

rdinense,  etc.,  in  U.S.A.,  185. 
Cassine  holstii,  ChiontJtspis  elongata 

on,  in  Italian  Som^iland,  208. 
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Casaine  schweinfurthiana,  Chryaom- 

phalt^s  piceus,  sp.  n.,  on  in  Italian 
»omal)land,  203. 
eastanea,  Diparopsia, 
castaneipars,  Altna. 
castaneunit  Teiropium;    Triholium. 
c{ut€meu8,Hamattcheru8  (see  H.mexi- 

e€mu8), 
Castnia,  on  sugar-cane  in  Br.Guiana, 

859. 
Ciwinia    daedalus,    on    coconut    in 

Br.  Guiana,  360. 
Castnialicua,  on  bananas  and  sugar- 
cane  in    S.    America,    152;     on 

sugar-cane  and  coconut  in  Trini- 
dad, 29,  94. 
Cfistnia  therapon,  impoi  ted  into  New 

Jersey  on  orchids,  891. 
Castor  Oil  Plant  (see  Bicinus  com- 

rrvwnis), 
Casuarina,  scale-insects  on,  in  W. 

Australia,  510;    Arhda  tetraonia 

on,  in  India,  229. 
Caauarina  diatyla,  Ehizococcua  on,  in 

Australia,  110. 
Cciauarina     equiaetifolia,     Lachno- 

aiema  spp.    on,  in   Porto    Rico, 

865. 
Caauarina  humilia,  Eriococcua  on,  in 

W.  Australia,  510. 
Caauarina  auberoaa,  Ehizococcua  ca- 

auarinas  on,  in  Australia,  110. 
caauarinaet     Ooaayparia ;       Bhizo- 

coccua, 
Catabapta  viduata,  on  pecan -nut  in 

America,  170. 
C<U€ihomba  pyraatri   (see    Laaioph- 

thicua). 
catagraphua,  HeiUpua, 
Catalina  Cherry  (see  Prunua  integri- 

folia). 
cataUnaef  DdphaaUa. 
CoAcApa  catalpa,  Aapidiotua  nlmi  on, 

in  U.S.A.,  259. 
Catalpa  Sphinx  (see  Ceratomia  ca- 

talpae), 
catalpae,     Ceratomia ;      Muroplitia 

{Apantelea), 
caiapnracta,  Orthezia. 
Cataaetum,  Caatnia  therapon  on,  in 

Brazil,  891. 
Catbirds,  destroying  Ceratomia  ca- 

talpae  in  U.S.A.,  281. 
catenariay  CingiUa, 
CatJtartua  advena,  destroying  Tach 

ardia  lacca  in  India,  63 ;  in  grain 

in  U.S.A.,  291. 
Cathartua  gemeUatua  (Square -necked 

Grain  Beetle),  in  grain  in  U.S.A., 

291. 
Catoeala  piatrix,  on  pecan-nut  in 

America,  170. 
catocala,  Uloth/iichopua, 
Catoehryaopa  pandava,  on  Cycads  in 

Straits  Settloments,  472. 


Catolaceua,  parasite  of  Paeudantho- 

nomua  validuH  in  U.S.A.,  268. 
Catdlaccua  perduhiva,  sp.  n.,  parasite 

of  strawbeiry  weevil  in  U.S.A., 

259. 
CatopaUia,  on  cotton  in  Nyasaland, 

8. 
Catopaih'a  pyranthe,  food -plants  of, 

in  India,  64. 
catoxantha,  Brachartona. 
Cattle,  as  an  aid  to  controlling  pine 

weevils  in  Britain,  886;    sugar- 
beet  spiayed  with  Paiis  green  not 

injurious  to,  289. 
Cattleya,  laoaoma  orchidearum  in,  in 

New  Jersey,  259. 
CatUeya  gigaa,  Cholua  eaitley as, 9j^,n., 

on,  in  S.  America,  456. 
Cattleya   Fly   (see   laoaoma  orcki- 

dearum), 
catUeyae,  Cholua. 
Caucasia,  Aphia  maidia  on  Panicufn 

crua-gaUi   in,    874;     Coccids    on 

mandarine  oranges  in,  879;    Or- 

thoptera  in,  879 ;  organisation  of 

economic  entomology  in,  876. 
caudoita,  Lepidiota, 
caudatua,  Dacua. 
Cauliflower,    Chortophila   hrMaieaef 

etc.,  on,  in  Canada,  847,  516, 524 ; 

pests  of,  in  U.S.A.,  125,  240. 
Caustic  Soda,  spraying  with,  against 

Eriochiton  theaCy  64. 
cautella,  Epheatia. 
cavicoUia,  OaleruceUa, 
cotma,  Platypua. 
Ceara  Rubber  (see  Manihot  gUai* 

ovii), 
Cehrio,  i)arasit;e  of  Schiatocerca  pere* 

grirta  in  Algeria,  851. 
Cecidomyia,  on  Pinua  longifolia  in 

India,  359 ;   on  cloyer  and  vines 

in  Russia,  295,  876. 
Cecidomyia  deatructor{9ee  Mayetiola). 
Cecidomyia  hypogaea  (see  Diarthro- 

nomyia). 
Cecidomyia  oryzae,  probably  causing 

disease  of  rice  in  India,  227. 
Cecidomifia  oxycoecana  (see  Perritia 

vacdnii), 
Cecidomyia  reainicola  (see  Betino- 

diploaia), 
Cecidomyia    aailicia    (see    Bhabdo* 

phaga), 
Cecidomyia  trifolii  (see  Perriaia). 
CJecidomviidae,    from    the    Iberian 

Peninsula. 
Cedar,  Lym^ntria  diapar  intercepted 

on,  in  California,  286;   result  of 

appeal  against  destruction  of,  in 

Virginia,  838. 
Cedar    Rust,    application    of    law 

respecting,  in  \arginia,  888. 
Odar,  Western,  becSo  attacking,  in 

Canada,  336. 
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Cedrda  toona  (Toon  Tree),  Hypsi- 

pyla  robusta  on,  in  India,  229. 
Celama  sorghieUa,  in  grain  in  U.S.A., 

291. 
Cdatoria    diabroUccte,    parasite    of 

IHabroUca  soror  in  U.S.A.,  68. 
Celebes,  Aapidiotus  intercepted  on 

orchids  from,  in  California,  51. 
celerio,  Hippotion, 
Celery,    Eudiagogus  puicher   inter- 
cepted  on,    in    California,    899 ; 

pest<«  of,  in  Canada,   119,  469; 

Acidia  heradei  on,  in  Italy,  202 ; 

PsUa  Tosae  on,  in  U.S.A.,  272. 
Celery  Caterpillar  (sec  Pa/pUio  poly- 

xenes). 
Celery  Fly  (see  Acidia  her(idei). 
Cdia  farcta,  predaceous  on  Chorio- 

phiia  &ra9^ca6inBr.Columbia,525. 
Cdtia  phUippensiSf  Coccidae  on,  in 

the  Philippines,  867. 
eeltia,  Sdepa  (Plotheia). 
Cemiostoma  scitdla  (see  Lettcoptera). 
ceparum,    Phorhia,   Pegomyia    (see 

HyUmyia  aniiqua), 
Cephaloavorium  lectmii,  spread  by 

Plagidepis  Umgipes  in  «faya,  41 ; 

infesting    scale -insects    in    Sey- 
chelles,  441 ;    infesting  scale-in- 
sects in  West  Indies,  48. 
eephaloies,  Atta ;  Paniscus, 
Cephus    occideniidis,    on    grain    in 

Canada,  119. 
Cephua    pygmaeu8,     on     grain     in 

France,  489 ;   on  wheat  in  Italy, 

202;    on  cereals,  etc.,  in  Russia, 

21,  104,  163,  830,  460,  494. 
Cerarnbycohius,  parasite  of  Lophyrua 

pini  m  U.S.A.,  286. 
Cerambyx  cerdo,  in  oak  in  Germany, 

441. 
Cerambyx  hero$,   bionomics  of,   in 

oaks  in  Europe,  135. 
OeranUca  picta  (Zebra  Caterpillar), 

on  apples  in  Canada,   120;    on 

cabbage  in  U.S.A.,  251. 
ceramieuSt  Duomiius, 
OerapteroceroideiM  cinctipes,  sp.  n., 

parasite  of  Aspidiotus  hdianthi  in 

N.  America,  269. 
Oerapterocerus  mirabUis,  parasite  of 

scale-insects  in  Europe,  492. 
ceraaana,  Tortrix  {Oacoeoia). 
ceraaaphiff,  Trioxya, 
ceraai,  Aphia ;     OciUfoa  (see  Erio- 

catnpoidea   limadna) ;       Myzua  ; 

8dandria  (see  E.  Uvnaeina), 
ceraaivora/na,      Tortrix      {Oacoecia, 

Archipa). 
OeraiapKia,  intercepted  on  orchids 

in  California,  584. 
Oerataphia  latawiae,  intercepted  in 

California,    181     132,    176,    400, 

427,   475,   584;       on   yanilla  in 

Seychelles,  442 

(C378) 


Ceratitia  capitaia  (Mediterranean 
Fruit-fly),  search  for  parasites  of, 
in  Africa,  508;  in  France,  490; 
on  citrus  in  Greece,  426;  para- 
sites of,  in  Hawaii,  196,  289,  474, 
586;  effect  of  cold  storage  on, 
1 24 ;  varieties  of  bananas  immune 
to  attack  of,  in  Hawaii,  184; 
on  citrus  in  Rhodesia,  279; 
spread  by  iiuman  agency,  508; 
effect  of  low  temperattures  on, 
824. 

Ceratitia  roaae  (Mango  Fruit-fly),  in 
Nyasaland,  458. 

Cerdomiacatalpae  (Catalpa  Sphinx), 
bionomics  and  distribution  of,  in 
U.S.A..  280. 

Cerddocerua,  on  coconuts  in  the 
Philippines,  149. 

Cercia  ccmadenaia,  Anthonomua  aig- 
natfia  on,  in  U.S.A.,  189. 

Cercopeua  artemiaiae,  on  apples  in 
Bntish  Columbia,  25. 

(IJercopidae,  of  South  Africa,  268. 

Cercoapora  peraonata,  causing  leaf  • 
spot  disease  in  Arachia  hypogaea, 
444. 

Cercyon  haemorrhaidaiia,  imported 
into  New  Jersey  on  rhododen- 
drons from  Holland,  81. 

cerdo,  Cerambyx, 

cerealdla,  Sitotroga. 

cerealia,  Macroaiphum  {Aphiaf  NeC' 
tarophora,  Stphonophora)  (see 
M,  pranarium) ;  Prciaaioptera 
(Laatoptera), 

Cereals,  Sitotroga  ceredUUa  on,  in 
Argentina,  849;  Tdephorua  Utu- 
raUia,  a  possible  pest  of,  in 
Britain,  822 ;  pests  of,  in  Britain, 
285,  856;  pests  of,  in  Canada, 
118,  119,  480,  485,  486,  516,  517, 
529;  pests  of,  in  E^pt,  254; 
pests  intercepted  on,  m  Egypt, 
282;  Cephua  pygmaeua  on,  in 
France,  489 ;  Lema  mdanopa  on, 
in  Hungary,  850;  pests  of,  and 
their  control  in  India,  226,  229, 
439 ;  pests  of,  in  Norway,  501 ; 
pests  of,  in  Nyasaland,  9 ;  results 
of  afforestation  after  planting,  in 
Russia,  497 ;  pests  of,  in  Russia, 
57,  188,  189,  163,  218,  829,  880, 
45»-460,  494,  495;  Dinoderua 
bifoveoltxtua  on,  in  Seychelles, 
442 ;  Eurydema  oUraceum  on,  in 
Sweden,  8;  pests  of,  in  Turkes- 
tan, 210,  218 ;  pests  of,  in  U.S.A., 
288,  337,  840,  407,  454,  511,  584 ; 
rotation  of,  as  a  precaution 
against  Lachnoatema  in  U.S.A., 
286 ;  not  recommended  for  alter- 
nation with  pea-nuts  in  U.S.A., 
890;  tar  against  pests  of,  176; 
(see  Wheat,  Maize,  etc.). 
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Cereals,  Stored,  pests  of,  in  Aus- 
tralia, 111 ;  pests  of,  in  India, 
489 ;  pests  of,  in  Mauritius,  49 ; 
pests  of,  in  Norway,  503;  pests 
of,  in  Russia,  56,  102,  106,  148; 
pests  of,  in  Seychelles,  442 ;  pests 
of,  in  U.S.A.,  291 ;  not  attacked 
by  Cailandra  oryzae  in  Nyasa- 
land,  9 ; ,  effects  of  temperature 
on,  156 ;  use  of  carbon  bisulphide 
in  fumigation  of,  287. 

Ceresa  Suhaius  (Buffalo  Tree- 
hopper),  on  fruit  in  Canada,  486 ; 
in  orchards  in  U.S.A.,  245,  267, 
268. 

cenfenis,  Ceroplastea ;  Paeudococcus. 

Cerococcus  {MTanticuSf  sp.  n.,  on 
Bursaria  spinosa  in  Australia, 
110. 

Cerococcus  bryaidea,  food-plants  of, 
in  Australia,  110. 

Cerococcus  pundiferus,  on  Pitto- 
sporum  eugewioides  in  Australia, 
110. 

Cerococcus  pyriformis,  sp.  n.,  in 
Australia,  110. 

CerocephcUa  cowigera,  parasite  of 
Calandra  granaria,  etc.,  in  Russia, 
143. 

Ceronuma  rufipes,  Ehacodineura 
cmtiqua  erroneously  recorded  as, 
824. 

Ceronuma  sphenophori,  introduced 
into  Hawaii  against  Metamasius 
hemipterus,  434;  parasite  of 
Eh(ibdocnemis  ohscurus  in  Queens- 
land, 844. 

Ceronema  africana,  805;  in  Zanzi- 
bar, 127. 

ceropl(ist(ie,  NeompJialoideUa, 

Ceroplastes,  intercepted  on  Agave  in 
California,  399;  parasitised  by 
Tetrastichodes  xenodes  in  Chile, 
467. 

Ceroplastes  eeriferus,  intercepted  on 
camellias  in  California,  864. 

Ceroplastes  cirripedifornUs,  in  Bar- 
bados, 257 ;  on  citrus  in  New 
Jersey,  204. 

Ceroplastes  dugesii,  on  Bwrsera 
gufwm/ifera  in  Barbados,  257. 

Ceroplastes  floridensiSt  in  Barbados, 
257 ;  on  citrus  in  Brazil,  201 ; 
on  citrus  and  oleander  in  New 
Jersey,  204;  on  avocado  in 
Zanzibar,  127. 

Ceroplastes  galeatus,  parasites  of,  in 
Uganda,  247,  408. 

Cer^astes  ruhens,  intercepted  on 
camellia  in  California,  427;  on 
mango  in  Samoa,  128. 

Ceroplastes  rusci,  Eublemma  seitula 
predaceous  on,  in  Europe,  492. 

Ceroplastes  sinensis,  effect  of  rain 
on,  145 ;  on  lemon  in  Italy,  202. 


Ceroputo  arctostaphyliit  on  citrus  in 
California,  269. 

cervinus,  Haplohammus. 

cervus,  Lucanus, 

Cetonia,  Berlese  method  of  con- 
trolling, on  vines  in  Spain,  159 ; 
key  to  species  of,  470. 

Cetonia  auraia,  in  Russia,  880. 

Ceuthorrhynchus  maoula'aiba,  on 
poppies,  etc.,  in  Russia,  881,  882, 
460. 

Ceuthorrhynchus  pUurostigma  (Tur- 
nip Gall  Weevil),  food-plants  of, 
in  Britain,  47;  on  cabbages  in 
Italy,  202. 

Ceuthorrhynchus  portulacaet  sp.  n., 
on  PortulMa  cleracea  in  India, 
127. 

Ceuthorrhynchus  sulciaAUst  on  cab- 
bage in  Italv,  202. 

Ceylon,  whitenies  on  citrus  in,  887 ; 
beetles  on  coconuts  in,  149 ; 
Coccids  of,  18 ;  StrorruAium  bar- 
hahhm  in  forests  in,  417  ;  pests  of 
Hevea  brasiliensis  in,  888;  mis- 
cellaneous insect  pests  in,  80, 
208,  289,  874,  489;  prohibition 
of  importation  of  plants  from, 
into  Uganda,  25;  control  of 
Xylehorus  fomicaius  in,  129; 
tropical  gardening  in,  148;  tea 
pests  in,  479;  compulsory  des- 
truction of  castor-oil  plants  in, 
484 ;  insects  imported  mto  other 
countries  from,  89,  258,  885; 
regulations  respecting  tea  seed 
imported  into,  488. 

Chaetocnenui  aridulaj  in  £g3rpt,  478 ; 
on  cereals  in  Russia,  330. 

Chaetocnema  hreviuscula,  on  beet  in 
Turkestan,  210. 

Chaetocnema  concinna,  on  beet  in 
Russia,  881. 

Ch4ietoonema  confinis,  in  Virginia, 
889. 

Chaetocnema  denticulaia,  in  Virginia, 
889. 

Chaetocnema  hortensis,  in  Russia, 
108. 

Chaetocnema  pviicariSp  in  Virginia, 
889. 

Chaetocnema  tibiaiiSf  in  Egypt,  478. 

Chaetodaous  (see  Dooim). 

Chaff  Scale  (see  Parlatoria  per- 
gandei), 

chagnoni,  Ips, 

Chaitophorus  aceris  (Maple  Aphis), 
dimorphic  larva  of,  m  Bntain, 
388 ;  on  maples  in  Russia,  881. 

Chaitophorus  negundiwis  (Negnndo 
Aphis),  on  maples  in  Canada,  249 ; 
attacked  by  AphidoUtes  meridio- 
nalis  in  U.S.A.,  478. 

Chaitophorus  populi,  on  Populus 
dlha  in  Russia,  458. 
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Chaitophorus  ribis,  on  red  currantB, 
etc.,  in  Russia,  188,  494. 

Chidcia,  parasite  of  Mdanoplus  in 
New  York,  446;  parasite  of 
BrcusaoUs  sapJiorae  in  Trinidad, 
30. 

Chalcis  anntdata,  parasite  of  BraS' 
aolia  sopJiorae  in  Br.  Guiana,  66 ; 

Jarasite  of  Alabama  argiUacea  in 
amaica,  422. 

Chatcis  flaiipes  (see  0.  intermedia). 

Chcicia  fonscolomhei,  hosts  of,  in 
Italy,  806. 

Chaioia  intermedia,  hosts  of,  in  Italy, 
806. 

Chalcia  ovata,  hyperparasite  of  Thtf- 
ridopteryx  ephemeraeformM  in 
U.S.A.,  240. 

Chaicia  pamdora,  parasite  of  Hes- 
perid  m  Br.  Guiana,  860. 

Chalcia  tachardi(te,  hyperparasite  of 
Tachardia  lacca  in  India,  63. 

chaldtea,  Phytometra  {Pluaia), 

chalcographua,  Pityogenea, 

Chalcaidea  aurata,  on  willow  and 
aspen  in  Astrachan,  827. 

Chalcoaom>a  aUaa,  on  coconuts,  150. 

Chalepua  doraalia,  on  black  locust 
tree  in  U.S.A.,  261. 

chalybaeua,  Orcua. 

chalybea,  Haltica ;  Lonchaea. 

chalybeumf  Cryptochaetum, 

Chamaecyparia,  not  attacked  by 
Plaiypua  wilaoni,  sp.  n.,  in  Br. 
Columbia,  247. 

Changa  (see  Scapteriacua  didctctylua), 

Charasaa  graminia,  609. 

chariUypoidea,  Eupdmua. 

Charlock,  insects  attacking,  in  the 
British  Isles,  48,  109;  AthaUa 
coUbri  on,  in  Russia,  106. 

chartifex,  Azteca, 

ChatUiognathua,  disseminating  Cer- 
coapora  peraonata,  444. 

Cheimatobia  brumata  (Winter  Moth), 
on  fruit-trees  in  France,  490; 
control  of,  in  Germany,  160 ;  on 
limes  in  Italy,  202 ;  on  fruit-trees 
in  Norway,  602;  bionomics  and 
control  of,  in  Russia,  21,  66,  188, 
141,  163,  217,  830,  832;  bio- 
nomics and  control  of,  in  Switzer- 
land, 89,  187 ;  experiments  with 
adhesives  against,  482;  experi- 
ments with  London  purple 
aeainst,  169. 

Chdonia  caja  (see  Ardia), 

Chelaria  apathota,  on  mango  in  India, 
489. 

chenopodii,  Calocoria, 

Chenopodium  album  (Goosefoot), 
Pegomyia  hyoaoyami  on,  in  Britain, 
47,  823 ;  Tanymecus  paUiaUia  on, 
in  Russia,  207;  pests  of,  in 
U.S.A.,  188,  246,  890. 
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Chermea,  on  conifers  in  Canada,  25, 
837,  681 ;    Ohryaopa  predaceous 
on,  in  Canada,  486. 
Chermea  dbietia  (Spruce  Gall-louse), 
on  spruce  in  Canada,  480;    on 
spruce  in  Norway,  504 ;  on  silyer 
nr  in  Russia,  168. 
Ohermea  coo{e^,bionomics  of  ,onconi* 
fers  in  Br.  Columbia,  120, 528, 681. 
Ohermea  cooleyi  var.   c&weni,   bio- 
nomics  of,    on   conifers   in   Br. 
Columbia,  524. 
Chermea  nuaaUni,  on  firs  in  Europe, 

258. 
Chermea piceae,  on  firs  in  U.S.A.,258. 
Chermea  pint,  control  of,  in  forests 

in  Norway,  608. 
Chermea  atrobUobiua,    on   larch   in 

Norway,  604. 
Chermea    viridia,    on    conifers    in 

Russia,  138,  880. 
Cheroot  Beetle  (see  Laaioderma  aer» 

ricome). 
Cherry,  pests  of,  in  Canada,  405, 
616,  620;  time  for  spraying,  in 
Canada,  98 ;  Zeuzera  pyrina  in, 
in  Europe,  278;  pests  of,  in 
France,  490;  Aulacaapiapenta' 
gana  intercepted  on,  in  Hawaii, 
420 ;  pests  of,  in  Italy,  201,  488 ; 
pe8t»  of,  in  Norway,  602;  pests 
of,  in  Russia,  22,  60,  104,  188, 
140,  141,  332,  460 ;  not  attacked 
by  Anthonomua  pomatum  in 
Russia,  214 ;  pests  of,  in  Sweden, 
864 ;  pests  of,  in  Turkestan,  209, 
493 ;  pests  of,  in  U.S.A.,  71,  98, 
178,  178,  266,  272,  80^811,  841, 
848,  428,  447,  499,  613 ;  formulae 
for  sprays  against  pests  of,  864. 
Cherry  Aphis  (see  Myzua  ceraai). 
Cherry    Fruit-fly     (see    Bhagoletia 

dngulata). 
Cherry  Leaf-beetle  (see  OaieruceUa 

camcoUia), 
Cherry  Maggot  (see  Bhagdldia  dngu* 

lata). 
Cherry  Sawfly  Leaf -miner  (see  Pro* 

fenuaa  cottaria). 
Cher^,  Sour,  Becurvaria  nandla  on, 

in  Italy,  438. 
Cherry-tree    Tortrix    (see     Tortrix 

ceraaivoraiia). 
Cherry,  Wild,  Paromia  geminatdla 

on,  in  U.S.A.,  848. 
Cherry  Worm   (see   Tortrix  ceraai* 

vorana). 
Chestnut  (Cctataneum),  ]^ts  inter- 
cepted on,  in  California,  62,  114, 
131,  177,  276,  899  ;  Cydia  aplen- 
dona  on,  in  France,  99;  weevil 
intercepted  in,  in  Hawaii,  178; 
Mdolontha  mdolontha  on,  in 
Russia,  138;  Anobium  atrictum 
on,  in  Sweden,  364. 
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Chestnut  Disease,  relation  of  insects 
to,  in  U.S.A.,  129. 

ehevrolaUt  Ltuiodadylus, 

Chick-pea,  CcUcmdra  oiyzcte  inter- 
cepted in,  in  California,  181 ;  as 
trap -crop  for  Chloridea  ohsoleta  in 
Nyasaland,  7. 

Chicory,  Tanymecus  paUiatua  on,  in 
Bussia,  207. 

Chile,  Hdiothrips  hiiemorrhoiddlis  in, 
466;  whitoflies  on  citrus,  887;  Lepi- 
doaaphea  diaapidiformis,  sp.  n., 
on  Mirceujenta  pUmipes,  515; 
pests  of  plum,  etc.,  in,  465,  466 ; 
iruchus  jerrugineipennis  on  Pro- 
sopis  tamanigo  in,  466 ;  pests  of 
potatoes  in,  107,  276 ;  pests  from, 
intercepted  on  potatoes  in  Cali- 
fornia, 276, 864 ;  parasitic  Hyme- 
noptera  in,  465,  466,  467 ;  Lepta- 
sth(Bnura  aegithalaides  destroying 
Aphids  in,  467 ;  scale-insects  in, 
466,  468;  ProapcdteUa  herleaei 
introduced  into,  from  U.S.A.,  196. 

chUenHSt  Heterobdyta ;  Polygnotus. 

Chillies  (see  Capsicum). 

OhUo,  hibernation  of,  in  India,  226 ; 
on  rice  in  Java,  85. 

OhUo  pl^adeUus  (Rice  Stalk-Borer), 
in  U.S.A.,  192. 

OhilocoruSt  predaceous  on  scale- 
insects  in  Sicily,  159. 

OhUooorus  hipusttd<xtu8,  predaceous 
on  scale-insects  in  California,  112; 
predaceous  on  scale-insects  in 
France,  492;  predaceous  on 
scale-insects  in  Italy  and  Sicily, 
51,  77,  200,  222,  485. 

OhUocorue  &tini2n«ru«(Twice-stahbed 
Ladybird),  predaceous  on  Aphids 
and  Coccids  in  U.S.A.,  84,  429. 

OhUocorue  distigma,  predaceous  on 
Aphids  and  Coccids  in  Bhodesia, 
278. 

OhUocorue  mdamophthaimuet  preda- 
ceous on  Ooccue  viridie  in  Java, 
88. 

OhUocorue  quatuorpueUdaiue,  preda- 
ceous on  Aphids  in  Argentina, 
814. 

OhUocorue  renipuetulaiue,  predace- 
ous on  scale-insects  in  France,  492. 

OhUocorue  eimUie,  introduction  of, 
into  California  from  Japan,  538. 

OhUomenee  lunata,  predaceous  on 
Aphie  tavareei  in  S.  Africa,  278. 

OhUomenee  eexmcumkUa,  in  Java,  40, 
88. 

OhUomenee  vioina,  predaceous  on 
Aphie  eorghi  in  E^^t,  255. 

Ohiloneurue  cdhicorms,  parasite  of 
Eulecanium  nigrofaeoiai/um  in 
U.S.A.,  429. 

Ohiloneurue  eHegane^  parasite  of 
scale-insects  in  Europe,  492. 


OhUothripe  pini,  gen.  et  sp.  n.,  on 
Pinue  virginicue  in  U.S.A.,  862. 

China,  420 ;  Attacue  cynthia  in,  258 ; 
Laphygm>a  exiyua  in,  291 ;  white- 
flies  on  citrus  m,  887 ;  pests  from, 
intercepted  in  California,  86,  51, 
118,  176,  276,  868,  899,  427,  584; 
legislation  against  importa^on  of 
plants  infested  with  HemUeia  vas- 
UUrix  from,  into  Australia,  258; 
Icerya  eeycheUarum  intercepted 
in  Egypt  on  bananas  from,  281 ; 
Parametriotee  theae  possibly  im- 
ported from,  into  Transcaucasia, 
835;  Phencicaevie  eugewicte  im* 
ported  into  U.S.A.  from,  199. 

chvneneie,  Bruchue. 

Chinch  Bug  (see  Elieeue  leueopUra). 

Ohionanthue  virginica,  Leptoypha 
mtUica  on,  in  New  Jersey,  887. 

chion<iepidie,  Arrhenophague. 

Ohionaepie,  intercepted  in  Argen- 
tina, 185;  intercepted  in  Cali- 
fomia,  286,  868. 

Ohionaepie  citri  (White  Scale),  on 
citrus  in  Brazil,  201 ;  control  of, 
on  limes  in  Br.  Guiana,  401 ; 
intercepted  on  pomelo,  etc.,  in 
California,  131,  177,  276;  on 
orange  in  Fiji,  92 ;  on  orange  in 
Samoa,  128;  on  citrus  in  the 
West  Indies,  256,  257,  421 ;  lime- 
sulphur  paint  against,  10. 

Ohionaepie  dUatata,  intercepted  in 
California,  114;  on  Pandanue 
odoraHeeimue  in  N.  Australia, 
828 ;  on  Hevea  brasUieneie, 
889. 

Ohionaepie  dongaia,  on  Oaeeine 
holetii  in  Italian  Somaliland, 
208. 

Ohion<iepie  euonymi,  on  Euonymue 
in  Italy,  202. 

Ohionaepie  furfura  (Scurfy  Scale), 
on  apples  in  Nova  Scotia,  867; 
control  of,  in  U.S.A.,  265,  407. 

Ohionaepie  graminie,  on  grasses  in 
N.  Australia,  828. 

Ohionaepie  graminie  var.  divergene, 
828. 

Ohionaepie  herhae,  on  Panieum  in 
Ceylon,  18. 

Ohionaepie  minor,  parasitised  by 
Arrhenophague  chion€Upidie  in  Br. 
Guiana,  860. 

Ohionaepie  paolii,  sp.  n.,  on  Marie- 
cue  chaetophyUue  m  Italian  Soma- 
liland, 208. 

Ohionaepie  pinifdUae,  intercepted  on 
conifers,  etc.,  in  California,  427, 
475 ;  parasites  of,  in  New  Tori^, 
75. 

Ohionaepie  peeudonivea,  sp.  n.,  on 
Hyphaene  pyrifera  in  Italian 
Somaliland,  208. 
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ChuMMSpis  sdUeis,  on  willow  -  in 
Astrachan,  827 ;  in  Britain,  417 ; 
on  wiUow  in  Italy,  202 ;  in  RnBsia, 
880. 

0hian<upi8  samoana,  sp.  n.,  on  palm 
in  Samoa,  128. 

Ohionaspis  aimpleXf  on  bamboo  in 
Ceylon,  18. 

Ohiamupis  auheorticdlis,  on  Arto- 
carpiM  intearifolia  in  Ceylon,  18. 

OhiotMspis  tneae  (see  Hemichion' 
Mpis), 

Ohioniwpis  wUkUeralis,  on  palmB  in 
BarbadoB,  257. 

Ohiomupis  usambarica,  on  Xylo- 
carpus  obovatus  in  Italian  SomaU- 
land,  208. 

Ohionaspis  wi8iar%€^,  imported  into 
U.S.A.  on  wistaria,  199. 

Chir  Pine  (see  Pinus  longifciia). 

ehiragra,  W^yparochromue, 

OMaenius,  j^redaeeous  on  Utetheisa 
pidchella  in  India,  226. 

eMoTcma,  Earias. 

OMaridea,  hibernation  of,  in  India» 
226 ;  larap -crops  of  maize  for,  in 
Java,  40;  on  sunflowers  and 
tobacco  in  Nyasaland,  9,  468; 
on  cotton  in  West  Indies,  48. 

Ohiaridea  dipsaceOf  on  flax  in  Russia, 
459;  on  lucerne  and  cotton  in 
Turkestan,  209. 

Ohiaridea  obscleia  (Com  Earworm, 
Cotton-boll  Worm),  visiting  sun- 
flowers in  S.  Africa,  247;  on 
tomatoes  and  maize  in  Argentina, 
467;  on  tomatoes  in  Australia, 
110;  parasitised  by  Trichogramma 
mimUum  in  Barbados,  821 ;  in- 
tercepted on  tomatoes  in  Cali- 
fornia, 899,  427;  on  maize  in 
Jamaica,  428;  food -plants  of, 
in  Nyasaland,  7,  8,  9 ;  Cdlosofna 
syeophanta  introduced  into  Suma- 
tra against,  484 ;  food-plants  of, 
in  Trnkestan,  216;  on  maize  in 
U.S.A.,  267,  291,  819;  use  of 
dust  spray  against,  448 ;  natural 
enemies  of,  m  U.S.A.,  184,  451 ; 
disseminating  Cercoapora  person- 
ota,  444. 

Chlorides,  properties  of,  in  arseni- 
cals,  808. 

Chlorinated  Naphthaline,  against 
Leucotermes  in  furniture,  182. 

Chlorine  Gas,  effect  of,  on  locusts 
in  Argentina,  809. 

eJUoris,  iaria, 

Chiortta  hipwuMa^  on  cotton  in 
Turkestan,  216. 

OJdaroehroa  jv/niperina,  parasitised 
by  Oym/no8oma  roiundatum  in 
Denmark,  442. 

OMorochroa  uMerit  food -plants  of, 
in  New  York,  74. 


CMoroclysiis  reeUmgyMa,  on  apples 
in  Russia,  880. 

OUarogalum  pomeridianum,  DisMO' 
steira  longipennie  on,  in  U.S.A.,  4. 

CMarophortu,  new  species  of,  on 
Sharea  rohusia  in  India,  228. 

CUoraps,  in  France,  489. 

CMaraps  iaetnopuSf  on  barley  in 
Norway,  501 ;  on  cereaU  in 
Russia,  57,  104,  188,  168,  880. 

Ohlorotettix  unicdor,  on  grasses  in 
Maine,  465. 

cMaroUoum,  Ewrydema  fesiwwm. 

Chokeberry,  pests  of,  in  British 
Columbia,  25;  TorUrix  eeran- 
vorana  on,  in  New  York,  76. 

Choke  Cherry,  pests  of,  in  Canada, 
119,  516;  Tortrix  eertteivorana 
on,  in  New  York,  446. 

Cholam  (see  Sorghum  vulgare), 

Ohclue  cattteyae,  sp.  n.,  on  CatUeya 
gigae  in  S.  America,  456. 

Cholus  parous  (see  Aeharias). 

chondrUlana,  Tortrix  {PandemU). 

Chordeiles  virginianus  (Night-hawk), 
destroying  Ohrysopa  cdlifomica 
in  U.S.A.,  409. 

Choreutis  pariaiis,  in  orchards  in 
Russia,  216. 

Ohorieagrotis,  parasitised  by  BerS" 
cyntus  haken  arieonensis  in  Nortii 
America,  269. 

Ohorieagrotis  auxiUaris  (see  Euxoa). 

Ohortophila  brassicae  (Cabbage  Root 
Maggot),  bionomics  and  control 
of,  m  Canada,  119,  847-849, 
861,  486,  516,  624;  on  cab- 
bage in  Norway,  502;  on  cab- 
bage in  Russia,  168,  168,  881, 
882,  501 ;  dusting  with  lime 
against,  in  Russia,  216;  on 
cabbage  in  Scotland,  470;  bio- 
nomics and  control  of  in  U.S.A., 
198,  194,  242,  245,  251,  468-466, 
527. 

OhortophUa  fusdceps  (Seed-corn 
Maggot,  Bran  Maggot),  on  beans 
in  Canada,  119,  848,  485,  616; 
bionomics  and  control  of,  in 
U.S.A.,  198,  527. 

OhortophUa  genitalis,  on  cereaU  in 
Russia,  380. 

Ohortophila  (Phorbia)  rubivora 
(Raspberry  Cane  Borer),  in  Br. 
Columbia,  861 ;  in  gardens  in 
U.S.A.,  267. 

Ohortophila  vioina  (Beet  Leaf- 
miner),  food-plants  of,  in  Canada, 
485. 

chotanica,  Anthaxia, 

Ohrotoponus,  on  Pinus  longifoUa  in 
India,  229,  859. 

chrysanthemi,  Phytomyea  (Napo* 
myza). 
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Chrysanthemum,  pests  of,  in 
Canada,  llS,  516 ;  Aphids  inter- 
cepted on,  in  California,  427; 
QryUotdlpa  gryUoUQ/pa  on,  in 
Italy,  202;  AspidMuB  eydoniae 
greeni  on,  in  the  Philippines,  867 ; 
pests  of,  in  Russia,  164 ;  pests  of, 
m  n.S.A.,  204,  246,  419,  445,  451. 

Chrysanthemum  atraiumf  Diarthro- 
nomyia  hypogaea  on,  in  Europe, 
445. 

Ohrysanihemum  eorymbosum,  Dior- 
thronomyta  hypogaea  on,  in 
Europe,  445. 

OhrysarUhemum  japawicum,  Diar- 
thranomyia  hypogaea  on,  ,  in 
Europe,  445. 

Ohrvsamhemum  leucanthemum.  A- 
phie  plamtaginis,  on,  in  Britain, 
417;  Diarthronomyia  hypogaea 
on,  in  Europe,  445. 

Chrysanthemum  mycowis,  Diarth- 
ronomyia hypogaea  on,  in  Europe, 
445. 

Chrysanthemum  Leaf-miner  (see 
Thytomyza  chrysamthemi). 

Chrysanthemum  Midge  (see  Diar- 
ihronomyia  hypogaea), 

Ohrysohothris  femorcAa  (Mat-headed 
Apple-tree  Borer),  food-plants  of, 
in  Arizona,  817;  in  British 
Columbia,  861. 

Ohrysocharis,  parasite  of  Thyto- 
myza aqwiegtae  in  U.S.A.,  450. 

ehrysochlorus,  Astycus. 

Chrysomda  decemUneaia  (see  Lepti- 
notarsa). 

Chrysomda  populi  (see  Melasom^i), 

ehrysomphdltf  ApheUnus. 

OhrysomphaluSt  intercepted  in 
^gentina,  185;  intercepted  on 
bananas  apd  coconuts  m  Cali- 
fornia, 114, 181. 

Chrysomphdlus  ansei,  sp.  n.,  on 
coconut  in  Seychelles,  442. 

Chrysomphdlus  aonidum  {Aspidio- 
tus  jflcua),  on  citrus,  etc.,  in 
Argentina,  18,  849;  on  citrus, 
etc.,  in  Australia,  111,  174;  in 
Barbados,  257;  on  citrus  in 
Brazil,  201 ;  intercepted  on 
coconuts,  etc.,  in  California,  114, 
181,  286,  276,  864,  427,  475,  584; 
in  Chile,  466;  intercepted  on 
citrus  in  Egypt,  281 ;  on  citrus 
in  Jamaica,  421 ;  food-plants  of, 
in  the  Philippines,  867;  on 
citrus  in  Rhodesia,  183;  on 
coconuts  in  Seychelles,  442; 
food-plants  of,  in  U.S. A.,  204, 
817 ;  on  roses  in  Zanzibar,  127 ; 
on  Hevea  hrastUensis,  889. 

Chrysomphdlus  {Aspidiotus)  awrantii 
(Ked  Scale),  on  citrus  in  Aus- 
tralia, 111,  174,  427;     on  citrus 


in  Barbados,  257,  515;  infested 
with  Cephdtosporium  leeanii  in 
Barbados,  256;  on  citrus  in 
Brazil,  201 ;  intercepted  in 
California,  177,  276,  584;  on 
Morus  in  Ceylon,  18 ;  intercepted 
on  citrus  in  Egypt,  281 ;  on 
Tines  in  Europe,  492;  on 
bananas  in  Fiji,  91 ;  on  citrus  in 
India,  225 ;  on  citrus  in  Rhodesia, 
188;  food-plants  of,  in  U.S.A., 
86,  204,  817;  Chrysopa  cdlifomiea 
predaceous  on,  in  U.S.A.,  409. 

Chrysomphdlus  awrcmtii  citrinuSt 
parasitised  by  SigrUphora  flavo- 
pdUiaia  oectdentalis  in  ^orth 
America,  269. 

Chrysomphdlus  biformis,  food- 
plants  of,  in  Barbados,  257; 
mtercepted  in  Hawaii  on  orchids 
from  New  Jersey,  282. 

Chrysomphdlus  howreyi  (se^  Pseud- 
ischnaspis), 

Chrysomphdlus  cdlami,  sp.  n.,  on 
(falamus  spectdbUis  in  Sumatra, 
202. 

Chrysomphdlus  oistuMdes,  in  Ceylon, 
18. 

Chrysomphdlus  (Aspidiotus)  dictyo- 
spermtf  food-plants  of,  in  Bar- 
bados, 257;  on  shade  and  orna- 
mental trees  in  Br.  Columbia,  28 ; 
intercepted  on  orchids  in  Cali- 
fornia, 181,  400 ;  bionomics  and 
control  of,  in  Italy  and  Sicily, 
148-148,  160,  222,  485;  on 
bananas  in  Fiji,  91 ;  food-plants 
of,  in  Seychelles,  442;  parasi- 
tised hj  Signiphora  meroeti  sp.  n., 
in  Spam,  488 ;  food-plants  of,  in 
U.S.A.,  205,  868;  on  mango  in 
Zanzibar,  127;  supposed  varie- 
ties of,  468. 

Chrysomphdlus  dietyospermi  var. 
pinnulifera,  on  citrus  in  Argen- 
tina, 205. 

Chrysomphdlus  fieus  (see  O.  aom- 
dum), 

Chrysomphdlus  hederae  (see  Aspi- 
dtotus), 

Chrysomphdlus  pedroniformis  (see 
Aspidiotus  oriintalis), 

Chrysomphdlus  perseae,  introduced 
on  orchids  into  U.S.A.,  81,198,205. 

Chrysomphdlus  personatus,  in  Bar- 
bados, 257 ;  on  citrus  in  Braal, 
201 ;  on  Eevea  hrasUiensin^  889. 

Chrysomphdlus  piceus,  sp.  n.,  t>n 
Vassine  sehtoeinfurthiana  in  Italian 
Somaliland,  208. 

Chrysomphdlus  rossi,  intercepted 
on  boxwood  in  California,  475; 
on  Cycas  in  Ceylon,  18;  on  orchids 
in  New  Jersey,  198,  205;  on 
coconuts  in  Samoa,  128. 
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ChrysomphiduB  rosai  var.  ferandii 
n.,  on  Oardnia  somal&iMia  in 
Italian  Somaliland,  208. 

Ohrysompkalus  scuUfarnUs,  on  citrus 
in  Brazil,  201 ;  intercepted  on 
bananas  and  orchids  in  Calif  omia, 
87,  52, 182, 176,  427,  684. 

Ohrysopa  (Laoewing  Tlj),  on  cotton 
in  West  Indies,  48;  predaceous 
on  Aphis  tavareH  in  S.  Africa, 
278;  predaceous  on  Aphis 
psefUdohtassieae  sp.  n.,  in  U.S.A., 
188;  bionomics  of,  in  Canada, 
485. 

Ohrysopa  cdlifamica  (Green  Lace- 
wing  Flj),  bionomics  of,  in  U.S.A., 
409. 

Ohrysopa  nigrieomis,  predaceous  on 
EtUectmium  nigrofasdaJtum  in 
U.S.A.,  429. 

Ohrysopa  oculata,  predaceous  on 
Acyrthosiphon  pis%  in  U.S.A.,  84. 

Ohrysopa  ptordbwida,  predaceous  on 
Aeyrihosiphon  p>isi  m  U.S. A.,  84. 

Ohrysopa  rufiUibris,  predaceous  on 
Acyrthosiphon  pisi  in  U.S.A.,  84. 

Ohrysopa  vulgaris,  predaceous  on 
imecamum  persieae  on  vines  in 
Europe,  492. 

OhrysophyUum  cainito,  OeraUUs 
capitata  on,  in  Hawaii,  124. 

OhrysophyUum  raminiflorum.  Ha- 
matteherus  mexieanus  on,  in 
Brazil,  219. 

OhrysopUra  (Tlusia)  moneta,  on  aco- 
nite m  Russia,  167. 

ehrvsorrhoea,  EitproeUs  (Liparis,  Tor- 
ikesia). 

chrysota,  Empusada. 

ehrysozona,  Padraona, 

Ohusaris  rhodias,  on  sugar-cane  in 
Queensland,  845. 

Ohusquea  gaudichaudiit  Bhinastus 
pertusus  on,  in  S.  America,  468. 

Otcada,  intercepted  on  persimmon 
in  California,  276;  LaihromerO' 
myia  perminuta,  sp.  n.,  reared 
from,  on  sugar-cane  in  Java,  456. 

Oieada  cinctifera,  on  olives  in  Ari- 
zona, 818. 

Cicadas,  on  citrus  in  Rhodesia, 
279 ;  relation  of,  to  chestnut  bark 
disease  in  U.S.A.,  180. 

OieadtUa  sexnotata,  on  cereaU,  etc., 
in  U.S.A.,  887,  454;  Aedothrips 
fasdaius  predaceous  on,  in  Russia, 
166. 

Oicer  arietum  (Gram),  LioaryUus  hi- 
maculaius  on,'  in  Inaia,  489; 
X>ests  of,  in  Mauritius,  49. 

Cigarette  Beetle  (see  Lasioderma 
serricome), 

dlialum,  Eulecamum  {Lec€mium), 

dlipeda,  PaUs  (see  P.  pavida), 

Oimbex,  on  willow  in  France,  424. 


Cimbex  lutea,  on  willows  in  Astra- 
chan,  827. 

Oimbex  saUceti  (see  0.  lutea), 

Oimbex  variabUiSf  on  birch  in  Nor- 
way, 504. 

dmbidSf  Sareophaga, 

Cinchona,  Metopmis  on,  in  India 
and  Java,  18,  128,  448. 

eiticta,  Fachnoda, 

dncUferaf  Oieada. 

dnetipes,  Oeraptroeeroideus* 

dnduSf  Emphyius. 

Cineraria,  Macrosiphum  soUmifdii 
on,  in  U.S.A.,  188. 

dnerarius,  Biston, 

dnerea,  Parlaioria, 

dnereofnarginata,  Thosea. 

dnereuSf  Vrypturgus, 

dneritiot  Xvtina  (Odloeampa)* 

Oingaia  teneUa,  on  Hevea  hrasilienHS 
in  Ceylon,  888. 

dngdUif  Heterusia. 

OingiUa  catenaria,  on  cranberry  in 
U.S.A.,  487. 

dnguUUa,  Cflomerdla ;  Protoparee  ; 
KhagoUUs, 

dngulaius,  Dysdercus ;  Ondderes. 

drigtUiventriSt  Ooecophagus. 

dnnamomeuSt  Metamasius, 

Cinnamon,  Lepidiota  pir^^uis  on,  in 
Ceylon,  888;  Heldpdtts  spp.  on, 
in  Java,  443;  pests  of,  m  Sey- 
chelles, 441. 

OinnamonUumeeylanica,  Morgandla 
maskelli  on,  in  Ceylon,  18. 

dofU,  Habrocyius, 

Oionus,  parasitised  by  Hdbroeytus 
dofU  in  Russia,  166. 

Circular  Purple  Scale  (see  Ohryson^ 
phaius  a^midum), 

Oirphis  humidicda,  on  sugar-cane  in 
Trinidad,  29. 

Oirphis  loreyi,  on  maize  in  Nyasa- 
land,  8,  458. 

Oirphis  fMdtiUnea,  in  Barbados,  257. 

Oirphis  unipuneta  (Army  Worm), 
bionomics  and  control  of,  in 
Canada  and  U.S.A.,  14, 68,  74, 98, 
118,  119,  387,  891,  481,  448,  476, 
487 ;  on  sugar-cane  in  Queens- 
land, 845 ;  polyhedral  disease  in, 
420. 

drripediformis,  Oeroplastes, 

Oirsium,  Hcdtica  oleracea  on,  in 
Russia,  208. 

Cissus  sicyoides,  Pseudaonidia  teS' 
ser<sta  on,  in  Barbados,  257; 
Eopantheria  eridanus  on,  in  Porto 
Rico,  279. 

Oisidomorpha  andrewed,  on  kaO  in 
India,  229. 

Oistogaster  glohosa,  parasite  of  Aelia 
acuminata  in  Denmark,  442. 

dstuloides,  Ohrysomphdlus, 

dtrana,  Tortrix. 
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oitritAleurodes  {Diaiewrodes) ;  Aphis ; 
Asfidiotus  ;  Ohianasma  ;  Paria- 
tana  ;  Phomopsis  ;  Prays  ;  Tseu- 
dococous ;  Sciirtoihrvps. 

citricola,  Ooecidophilus ;  Ooecus ; 
Mytiiaspis  (see  Lepidoaaphes 
heekii). 

Citricola  Scale  (see  Ooceua  citricola). 

citricolua,  Aleurocanthus. 

citrifoUi,  Aleurodfis  (Dialeurodes) ; 
Maorosiphum. 

citrinus,  Aspidiotiphagus ;  Chrysotnr 
phalue  awrantii. 

ciMperdus,  Ateurocanthus. 

citnpeSt  FranklinieUa. 

Citron  (see  Citrus  medica  var.  genu- 
ina), 

Citronella,  attracting  fruit-flies  in 
India,  66;  experiments  with  oil 
of,  as  trap  for  Cetoniids,  895. 

citrophHuSf  Pseudococcus, 

ciPnllUt  Acyihopeus. 

Citrus,  pests  of,  in  Argentina,  18, 
467;  pests  of,  in  Australia,  11 1, 
174;  pests  of,  in  Brazil,  201; 
Oossyparia  vlmi  on,  in  Britain, 
128;  pests  intercepted  on,  in  Cali- 
fornia, 276,  864 ;  cost  of  fumi- 
gating, in  California,  50,  116; 
pests  of,  in  Cuba,  286,  862; 
legislation  against  pests  imported 
into  Egypt  on,  282;  Ceratitis 
capitata  on,  in  Greece,  426 ;  pests 
of,  in  India,  225,  816,  489 ;  Pseu- 
dtiof^idia  trUobiUformis  inter- 
cepted on,  in  Hawaii,  282 ;  scale- 
insects  on,  in  Italy  and  Sicily,  51, 
222,  402,  485;  Lepidiota  stigma 
on,  in  Java,  88;  Lachnost^ma 
media  on,  in  Porto  Rico,  865; 
pests  of,  in  Bhodesia,  188,  278; 
scale-insects  on,  in  Russia,  883; 
pests  of,  and  their  control  in 
U.S.A.,  199,  204,  26^271,  278, 
817,  841,  400,  585 ;  Lepidosaphes 
bsckii  on,  in  West  Indies,  203, 250, 
256, 421 ;  list  of  whiteflies  attack- 
ing, 387 ;  measures  against  pests 
of,  158. 

Citrus  auramtium  (see  Orange). 

Citrus  decumana  ((rrape-fruit.  Pom- 
elo), Leptostylus  praem^yrsus  on, 
in  Barbados,  256;  pests  inter- 
cepted on,  in  California,  131,  177, 
286,  276,  864,  899,  400,  427,  475 ; 
Scapteriscus  ahhreviaAus  on,  in 
Florida,  52 ;  Othreis  fuUonica  on, 
in  India,  489;  scale-insects  on, 
in  the  Philippines,  867;  Chry- 
somphalus  awrantii  on,  in  Rho- 
desia, 188;  Aspidiotus  trilohiti- 
formis  on,  in  Zanzibar,  127; 
ALeuroihrioDUS  floccosus  on,  887. 

Citrus  deliciosa,  Chrysomphalus  die- 
tyospermi  on,  in  Sicily,  145. 


CiPrus  limonum  (see  Lemon). 
Citrus  medica  adda  (see  Lime). 
Citrus    medica    genuina    (Citron), 

Pseudococcus    adonidum   on,    in 

California,  270. 
Citrus  medica  Umon  (see  Lemon). 
Citrus  nobiUs  (see  Mandarin). 
Citrus  sif^ensiSf  Chrysomphalus  die- 

tyospermi  on,  in  Sicilv,  145. 
Citrus    Aphis    (see     Macrosiphum 

citrifolit). 
Citrus  Black  Fly  (see  Aleurocanikus 

woglumi). 
Citrus  Butterfly  (see  PapUio  demo- 

docus). 
Citrus  Codling  Moth  (see  Argyroploee 

leucotreta). 
Citrus  Mealy-bug  (see  Pseudococcus 

dtri). 
Citrus  Mite  (see  Tetranychus  myti* 

liwpidis). 
Citrus  Thrips  (see  Scirtoihrips  citri). 
Citrus  Whitefly  (see  Ateurodes  citri). 
Cladius  viminatis  (see  Trichiocam- 

pus). 
Ctadosporium,    infesting    Chrysom- 
phalus dictyospermi  in  Italy,  222. 
Cladosporium    carpophUum,    inter- 
cepted on  peaches  in  California, 

584. 
Cladosporium  citri,  intercepted  on 

oranges  in  California,  177. 
dandesHna,     Noctua    (see     Agrotis 

wnicolor). 
CUmia  (Faggot  and  Ba^orms),  on 

tea  in  Assam  and  India,  175»  857. 
Clania  crameri,    on    tea  in   India, 

479. 
Clania  variegata,  on  tea  in  India, 

479;    on  Hevea  brasUiensis,  889. 
daripennis,  CydopUura ;    EuphorO' 

cera  {Phorocera). 
daripes,  Oligosita  sanguinea. 
Claviceps    purpurea,     extract     of, 

against  Aphids,  58. 
clofncomis,  Copidosoma ;  Qeniocerus. 
Cleandrus,  on  Hevea  hrasUiensis  in 

Java,  888. 
Cledeohia  riMildavica,  on  grasses  in 

Russia,  56. 
Cleigastra  flavipes  (see  Clidogastra). 
denuUaria,  Ahootana. 
Clematis  vitalba  (Traveller's  Joy), 

Polychrosis  botrcma  on,  in  France, 

481. 
Clene  mendosa  (see  Dasychira). 
Cleonus   mendicus   (see   Conorrhyn- 

chus). 
Cleonus   puncUventris    (see    Bothy- 

noderes). 
Cleora  pampinaria,  on  cranberry  in 

U.S.A.,  487. 
derkeUa,  Lyonetia. 
Clidogastra    flavipes,    on    timothy 

grass  in  Norway,  502. 
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Clin^-ciing  (see  Quiscdlus  crMsiros- 
ins), 

Clinocaris  griseus,  parasitised  by 
Subdytia  rotundiverUris  in  Den- 
mark, 442. 

diteUatus,  Pachynematus. 

Clitoria,  pests  on,  in  St.  Vincent,  42; 
Psetidococcua  virgatus  on,  in  Zan- 
zibar, 127. 

Clivina  impreasifrans,  in  U.S.A., 
464. 

tioaeeUa,  Tinea. 

Clo9teroceru8  tridnctus,  parasite  of 
Phytomyza  aguilegiae  in  U.S.A., 
450. 

Clo8teroceru8  utahensia,  parasite  of 
Phytomyza  aguilegiae  in  U.S.A., 
450. 

Clothes  Moth  (see  Tinedla  biseUieUa) 

Clover,  pests  of,  in  Canada,  28»  179» 
485»  516,  526;  Phlydaenodes 
eticticidia  on,  in  Hungary,  818; 
pests  of,  and  their  control  in 
Russia,  104»  189,  142,  168,  166, 
167,  207,  210,  292-296,  881,  884; 
PhyUopertha  harticda  on,  in  Scot- 
land, 470;  pests  of,  in  U.S.A., 
188,  195,  887,  889,  488,  512 ;  not 
attacked  by  wireworms  in  Britain, 
285 ;  not  attacked  by  Diabrotica 
duodecimjmnctcUa  in  U.S.A.,  890. 

Clover,  Crimson  (see  Trifclium 
incamatum). 

Clover,  Red  (see  Trifolium  pra- 
t^nae). 

Clover,  Sweet  (see  MdHoPua  alba). 

Clover,  White  (see  Trifolium  repena). 

Clover  Aphis,  Aaaphea  amsricana 
reared  from,  in  America,  456. 

Clover-head  Weevil  (see  Tychiua 
pidroatria). 

Clover  Leaf-hopper  (see  AgaUia 
aanguinolerUa). 

Clover  Leaf -tier  (see  AncyUa  angvli- 
f<uciana). 

Clover -leaf  Weevil  (see  Hypera 
punctata). 

Clover  Mite  (see  Bryobia  pretioaa). 

Clover-seed  Chalcid  (see  Brucho- 
phagua  funebria). 

Cluster  (Caterpillar  (see  Andraca 
bipunctaia), 

dypeaUi,  Lyda. 

Clyaia  ambigudla,  206;  bionomics 
and  control  of,  on  vines  in  France, 
55,  78,  186,  228,  224,  225,  251, 
299,  802,  809,  888,  487,  484,  490, 
518,  514 ;  on  vines  in  Italy,  202 ; 
on  vines  in  Russia,  875;  con- 
trolled by  Berlese  method  on 
vines  in  Spain,  159;  bionomics 
and  control  of,  in  Switzerland, 
160,  482. 

Olyiua  arc%i€duaf  on  oak  in  Oermany, 
441. 


CnepJutaia  waJdbomiana,  distribu- 
tion and  food -plants  of,  in  Europe, 
489. 

Cnethocampa  pityocampa,  on  pines 
in  Italy,  202. 

c-mofufn,  Agrotia. 

Coal  Tar,  against  QryUua  (uaimdUa, 
422 ;  and  creosote,  against  Leuco- 
termea  spp.,  182;  and  water, 
preparation  of,  against  Phthari- 
maea  aperoiUeUa,  254. 

coarctata,  ^ylemyia  (Leptohylemyia). 

Coca  (see  ErythrooDylon  coca). 

coccidiphaga,  Eublemma. 

coccidia,  Eupdmua. 

coccidivora^  LaetiHa. 

Coccidophagaadtula  (see  Eublemma). 

Coccidophifua  oitricolaf  enemy  of 
Aulacaapia  pentagona  in  Argen- 
tina, 515. 

CocddophUua  citricola  var.  rufua,  in 
Brazu,  205. 

cocdnea,  DiedrocepJuda ;  Phylloxera. 

CoceineUa  bipanctata  (see  Adcdia). 

Cocoindla  munda,  predaceous  on 
Aphia  paeudobr(Mai€{te  in  U.S.A., 
188. 

CocdneUa  novemnotata,  i>redaceous 
on  Acyrthoaiphon  piai  in  U.S.A., 
84. 

CoceineUa  aeptempuncUjAa^  preda- 
ceous on  Aphia  kochi  in  Britain, 
898;  intercepted  in  Egypt  on 
vines  from  Turkey,  281 ;  ireda- 
c^ous  on  scale -insects  in  France, 
492;  parasitised  by  PerUitua 
terminatua  in  Sweden,  509;  pre- 
daceous on  Aphia  pomi  in  Russia, 
881. 

Coccindla  undecimpunctata,  preda- 
ceous on  Aphia  aorghi  in  Egypt, 
255. 

coccineua,  Aapidiotua  (see  Chryaon^ 
phdlua  aurantii). 

CoccobaciUua  acridiorum,  experi- 
ments with,  against  Schiatocerca 
peregrina  in  Algeria,  45 ;  unsuit- 
able against  Schiatocerca  peregrina 
in  Egypt,  857;  destruction  of 
locusts  with,  in  Mexico  and  Tunis, 
14 ;  control  of  locusts  in  Morocco 
with,  46,  481 ;  experiments  with 
locusts  and,  in  Trinidad,  48, 
98 ;  methods  of  cultivating,  15, 
100. 

Coccoderua  novempunctua,  boring  in 
Leguminosae  in  Brazil,  220. 

Cocc^ba  uvifera,  Ceropliiatea  dugeaii 
on,  in  Barbados,  257. 

Coccomytilua,  on  cassava  in  Barba- 
dos, 257. 

Coccomytilua  diapar  (see  MytUayaia). 

Coccophagua  ater,  parasite  of  Evle- 
canium  nigrofMciatum  in  U.S.A., 
429. 
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Coceophagus  cingidiventris,  parasite 
of  JEuiecanium  nigrofascudum  in 
U.S.A.,  429. 

Ooeeophagus  coxdUs,  sp.  n.,  parasite 
of  Lecaniumin  U.S.A.,  116. 

Ooeeophagus  flavo$euMlum,  parasite 
of  JSideeanium  nigrofMciatum  in 
U.S.A.,  429. 

Ooeeophagus  fratemus^  parasite  of 
EuUeamum  nigrofasoiaium  in 
U.S.A.,  429. 

Ooeeophagus  lecanii,  parasite  of 
EuleeaiUum  nigrofasoiaium  in 
U.S.A.,  429. 

Ooeeoj^kttgus  longifasoiaius,  parasite 
of  jEuleeanium  nigrofiuciatum  in 
U.S.A.,  429. 

Ooeeophagus  magwidavus,  sp.  n., 
parasite  of  Euditdewrodieus  hod- 
kini  in  Br.  Guiana,  860;  para- 
site of  Aleuroehiton  in  U.S.A., 
116. 

Ooeeophagus  mexieanus,  sp.  n., 
parasite  of  Lecanium  in  U.S.A., 
116. 

Ooeeophagus  orienUdis,  introduced 
into  California  against  Saissetia 
deae,  112. 

eoeeorum^  Paehyneuron. 

OoeeotrypeSt  on  Hevea  hrasUiensis, 
889. 

Ooceus  oitricola  (Citricola  Scale),  in- 
festing citrus  in  Italy,  51 ;  para- 
sites of,  introduced  into  California 
from  Italy,  112. 

Ooceus  eonehifornUs  (see  Lepido- 
saphes  ulmi), 

Ooeeus  confusus  (see  Dadylopius), 

Ooceus  donaatus,  on  Anona  squamosa 
in  the  Philippines,  867. 

Ooceus  frontalis t  in  Samoa,  128. 

Ooceus  hesperidum  (Soft  Brown 
Scale),  279 ;  on  citrus  in  Arsen- 
tina,  18,  849;  food-plants  of,  in 
Barbados,  257;  on  citrus  in 
Brazil,  201 ;  attended  by  Crypto- 
cerus  pusittus  in  Br.  Guiana,  465 ; 
intercepted  on  bays,  etc.,  in  Cali- 
fornia, 114,  181,  176,  177,  286, 
899,  400,  427,  475 ;  fungi  infest- 
ing, in  Florida,  802 ;  on  ivy  and 
citrus  in  Italy,  202,  402;  on 
citrus  in  Rhodesia,  188;  food- 
plants  of,  in  U.S.A.,  81,  204,  817 ; 
on  ferns  in  Zanzibar,  127. 

Ooceus  indicus  (see  Ihctylopius), 

Coccus  longulus,  in  Barbados,  257 ; 
intercepted  on  betel  in  California, 
87,  52,  114,  181,  177,  286,  276, 
868,  899,  400,  427,  475,  584; 
food-plants  of,  in  New  Jersey, 
204. 
Coccus  mangiferae,  in  Barbados,  257. 
Coccus  psettdohesperidum,  on  orchids 
in  New  Jersey,  204. 


Coccus  viridis  (Green  Scale),  on 
citrus  in  BrazO,  201 ;  on  coffee  in 
Guadaloupe,  805;  on  coffee  in 
India,  225 ;  controlled  by  fungi 
in  S.  India,  509 ;  natural  enemies 
of,  in  Java,  88;  on  coffee  in 
Malaya,  11 ;  food-plants  of,  in 
the  Philippines,  867 ;  in  Samoa, 
128;  infested  with  CephdlO' 
sporium  Ucanii  in  Seychelles,  441 ; 
in  West  Indies,  257 ;  new  fungi 
infesting,  in  West  Indies,  256, 
529 ;   on  coffee  in  Zanzibar,  127. 

coeeus,  Dactylopius. 

Cochineal  Insect  (see  Daetylopius 
coccus). 

cochlea/riae,  Phaedon. 

Oochlearia  armoraeia  (see  Horse- 
radish). 

cockerdli,  Leeaniohius ;  Paralrioea. 

Cockroaches,  intercepted  in  Hawaii, 
58,  178;  on  cotton  in  West 
Indies,  482. 

Coco-de-Mer  (Lodaicea  sechdlarum), 
Oymnaspis  grandis,  sp.  n.,  on,  in 
Seychelles,  442. 

cocois,  Aleurodieus. 

CocolobapubescenSt  pests  intercepted 
on,  in  California,  475. 

Coconut  (Cocos  nudfera),  pests  of,  in 
Australia,  111,  174;  pests  of,  in 
Brazil,  220,  468 ;  pests  of,  in  Br. 
Guiana,  66,  860,  465 ;  pests  of,  in 
Dutch  East  Indies,  286 ;  pests  of, 
in  Fiji,  91,  122;  Coccids  on,  in 
Samoa,  128;  Technomyrmex  cd- 
bipes  associated  with  scale-inseots 
on,  in  Seychelles,  441 ;  Aspidiotus 
destructor  on,  in  Italian  Somali- 
land,  208;  Braehartona  eatox- 
antha  on,  in  Straits  Settlements, 
472;  pests  intercepted  on,  in 
U.S. A.,  52,  114,  181,  199,  286, 
276,  868,  864,  400,  475,  584; 
Schistocerca  paranensis  on,  in 
Venezuela,  92 ;  pests  of,  in  West 
Indies,  80,  43,  98,  158,  257,  805, 
865 ;  scale -insects  on,  in  Zanzibar, 
127 ;  review  of  insect  pests  of, 
148-151. 

Coconut  Butterfly  (see  BrassoUs 
sophorae). 

Coconut  Leaf-miner  (see  Prome- 
cotheca  reichei). 

Coconut  Leaf  Moth  (see  Levuana 
iridescens). 

Coconut  Whitefly  (see  Aleurodieus 
coeois), 

cocophaga,  Qraeffea, 

Cocos  nudfera  (see  CkHJonut). 

Cocos  romanzoffiana,  Alumus  on,  in 

Brazil,  221. 
Cocos    weddettiana,    Cerata]fhis   la- 
taniae   intercepted   on,   m   Cali- 
fornia, 400. 
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Codiaeum,  Lepidosiiphes  new$teadi 
var.  tohionia  on,  in  Japan,  244; 
Aaj^ioitus  iransluoens  on,  in  the 
Philippines,  866. 

Oodiaeum  variegatum,  scale-insects 
on,  in  the  Philippines,  867; 
Cryptarrhynchus  corttcdUs  on,  in 
St.  Vincent,  250. 

Codlinff  Moth  (see  Cydia  pomoneUa). 

Ooelioae$  ftUiginosus,  on  cereals  in 
Russia,  168. 

Oodiehneumon  fusdfea,  parasite  of 
Lygaeonematus  ertcTiaoni  in  Eng- 
land, 248. 

Codogyne  crisiaJta,  Chrysomphaius 
dietyoapermi  on,  in  California, 868. 

CoeHopUtnia  confusa,  sp.  n.,  in 
America,  408. 

Codopisihia  nematicida,  ]^arasite  of 
Lygaeonematus  erichsant  in  U.S.A. , 
248. 

CodoBiema  eeabratar,  on  babul  in 
India,  229. 

Coeoma  pinitarquutn,  in  forests  in 
Russia,  41»  499. 

eoeruUoearpa,  Holcoeneme. 

coeruleoeepncia,  Episema  (DUoha). 

coemlefcenSf  Tetrcmeura  (see  T.  vUmi 
and  T.  rubra). 

eoeruieus^  Bhynchites, 

Coffea  arabica,  DioHeurodee  citri  on, 
887. 

Coffea  robueta,  Aphids  and  scale- 
insects  on,  in  Java,  84. 

eoffeae,  Diarthrothripe ;  Zeuzera, 

ec^earia,  Homona, 

Coffee,  pests  of,  in  £.  Africa,  65, 
112 ;  pests  of,  in  Br.  Guiana,  860, 
465  ;  Pidvinoria  ftoecifera  on, 
in  California,  868;  Lepidxoia 
pinguie  on,  in  Ceylon,  888; 
Coccus  viridis  on,  in  Guadaloupe, 
805;  CeratUis  eapitaia  on,  in 
Hawaii,  290 ;  pests  of,  and  their 
control,  in  India,  226,  816,  509 ; 
fertilisation  of,  by  bees,  in  India, 
61 ;  pests  of,  in  Java,  40,  41,  58, 
80,  84,  87,  444;  pests  of,  in 
Malaya,  11  ;  Pseudococcus  fila- 
merUosus  on,  in  the  Fliilippines, 
866 ;  Physoihrips  xanthocerus 
sp.  n.,  on,  in  Uganda,  259 ;  pro- 
hibition of  importation  of,  into 
Uganda  from  CeyloD,  25;  not 
attacked  bv  Schistocerea  para- 
nensis,  in  Venezuela,  98;  pcalo- 
insects  on,  in  Zanzibar,  127. 

Coffee-bean  Weevil  (see  Araecerus 
fascieulatus). 

Coffee  Borer  (see  Zeuzera  coffea^), 

cognalus,  PoeeUoscj^us  ;    Ayleborus. 

Colaphus  hoefH,  distribution  of,  on 
mustard  in  Russia,  459. 

Cdaphus  sophiae,  distribution  of, 
in  Russia,  459. 


Cdlaspidema  atrumf  control  of,  in 

France,  888, 489. 
Colons  fasiidiosa  (Bronze  Beetle), 

on  cotton  in  West  Indies,  48. 
CdUufosoma  sdlatum,   food-plants 

of,  m  Queensland,  845. 
Cohhioum      auiunmdle      (Meadow 

Saffron),  extract  of,  as  an  insecti- 
cide, 58. 
Colenumia    sphenarioides    (Deccan 

Grasshopper),     in     India,     227, 

489. 
CcHeophora,  in  orchards  in  Turkes- 
tan, 209. 
Colcophora  lariceUa,  in   forests  in 

Russia,  168. 
Ccleophora  nigriceUa,  on  apples  in 

Russia,  459. 
Coiletotrichum  trifolium,  causing  leaf 

spot  disease  in  lucerne  in  U.S.A., 

887. 
Coleus,    Saissetia  depressa   on,   in 

Barbados,    257 ;       Pseudococcus 

intercepted    on,    in    California, 

427;    pests  of,  in  Canada,  118; 

pests  of,  in  New  Jersey,  204. 
Cdias  leshia,  on  lucerne  in  Argen- 
tina, 467. 
Colias  phUodice,  polyhedral  disease 

in,  i20. 
colibri,  Athalia, 
coUaris,  Profenusa. 
CoUyria  caieitralor,  in  Russia,  460 ; 

parasite  of  CepTieus  pygmaeus  in 

Russia,  21. 
C6loc€Lsia,  fruit-flies  attracted  by, 

in  India,  66. 
Colombia,  9 ;    injurious  insects  of, 

160,  485,  451 ;  diseases  and  pests 

of  cacao  in,  402;     locusts  and 

their    parasites    in,    110,    808; 

pests  from,  imported  into  U.S.A. 

on  orchids,  etc.,  81 » 198, 584. 
colon,  Paracidocoris. 
colofitcfi^,  Oryctes, 
Cclopha    compressa,    on    elms    in 

Astrachan,  827. 
Colophony,  ineffective  for  adhesive 

bands,  488. 
coloradensiSt  Eutettix, 
Colorado,  pests  in,  82;    legislation 

against  pests  in,  82 ;  pests  from, 

intercepted  in  California,  584. 
Colorado  Potato  Beetle  (sec  Lepti» 

notarsa  decemlineata). 
cdumbiaifM,  Eutettix, 
Columbine  (see  AqwHegia), 
Columbine  Leaf -miner  (see  Phyio^ 

myza  aquUegiae), 
comes,  Typhtoeyha, 
commdinae,  Prodenia  (see  P.  UxlU 

fascia), 
Commersonia    echincUa,    Bhyparida 

didyma  on,  in  Queensland,  854. 
communis,  Thrips  (see  T.  tabtkci). 
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Comocritia  pieria,  on  Hevea  hasi* 
liensis,  889. 

compactu8,  Plcdymetapius. 

eompensans,  Biosteres. 

compoHtella,  Cydia  (Litspeyrena). 

eofnpr€88a,  Colopha. 

compreBSiM,  Aaoretus  (Lepadoretus). 

CompsUura  coneinncUa,  parasite 
of  Euproctis  chrysorrhoea  and 
LymcmMa  dUpar  in  Canada  and 
U.8.A.,  118,  119»  178,  242,  886, 
526. 

comptana,  Aneyli8  (Phoxoptera), 

Comys  fiMca,  parasite  of  Eide- 
ccmium  nigrofctseiaJtum  in  IJ.S.A., 
429. 

Concha8pi8  angraecip  food -plants  of, 
in  Barbados,  257. 

Canchyli8  epUimma  (see  PJudonia). 

conchuormi8,  Co€CU8  (see'  Lepido- 
8afhe8  vlmi). 

cotwinna,  Ghastocnema ;  SeMzura, 

conciwnaia,  CompsUura. 

concinnu8t  Ips. 

conferius,  Polycaon, 

confinis,  Chaetoonema. 

confluen8,  Qo88yparia ;  Oec€mthu8. 

confonma,  Anihomyia  (see  Pego- 
myia  hyo8cyami). 

confusa,  Uoelopiathia. 

canfu8um,  TrtbcHium, 

€orCfu8U8,  Dactylopiii8  (Coccub)  ; 
EriococcuB  ;    XylehoruB. 

Congo,  Belgian,  pests  of  "Hevea 
hreutUienBts  in,  888. 

Congo  Pea  (see  GajanuB  indicuB). 

congonuB,  CrypluduB, 

congregatuB,  ApanteleB, 

cangi'ua,  LachnoBtema. 

ConiatuB  indicus,  sp.  n,  on  Tamarix 
indica  in  India,  127. 

coniferae,  PityogeneB, 

cowiferarum,  ScyrnmuB, 

Conifers,  Psyllids  on,  in  Britain, 
89;  PlaiypuB  wiUoni  sp.  n.,  on, 
in  British  Columbia,  247;  Den- 
droctonus  vcdene  on,  in  California, 
118;  DendrciimuB  pint  on,  in 
Norway,  302 ;  pests  of,  in  Russia, 
380;  varieties  of,  not  attacked 
by  LeucotermeB  spp.  in  U.S.A., 
182 ;  (see  PinuB^  Picea,  etc.). 

Coniothyrium,  not  transmitted  to 
apples  by  tree-crickets,  71. 

ConiBira  triBiignuxta,  on  apples  in 
Canada,  120. 

Coniura  maoulcUum,  extract  of,  as 
an  insecticide,  59. 

conjugata,  ProBpcHteUa. 

conjugeUa,  ArgyreBihia. 

conopBoideB,  EmphyBomera, 

ConorrhynchuB  mendicttB,  control  of, 
on  beets  in  France,  805. 

ConorrhynchuB  nigriviitiB  var.  kin- 
dermanni,  in  Russia,  460. 


ConoBia  irrorata,  on  rice  in  India, 
489. 

conoi/rachdi,  ThetBilochuB, 

ConoirachduB  craUiegi  (Quince  Cur- 
culio),  poisoned  spray  against,  in 
New  York,  446. 

ConotrachduB  nenuphar  (Plum  Cur- 
culio),  in  Canada,  118,  120,  517; 
spreading  Sclerotinia  jfrucUgena  in 
Br.  Columbia,  27 ;  bionomics  of, 
in  U.S.A.,  262,  477. 

conquiBiioT,  Pimpla. 

conBongwina^Mi,  OlethreuteB. 

conBpiouuBf  OlypBUB  ;    MicroduB. 

conBtrictaf  AmiUia ;  HemiherieBia, 

conBirictoTf  Uolotrichia, 

constrictuBf  DeBmortB, 

Contarinia  auramUaca  (see  SUodi- 
ploBia  moBeUana), 

Contarinia  ^pyrivora  (Pear  Midge), 
on  pears  m  Italy,  202;  in  New 
York,  74;  on  pears  in  Norway,  502. 

Contarinia  Borghicota  (Sorghum 
Midge),  on  grain  crops  in  U.S. A., 
291,  441,  451 ;  attacked  by  Tn- 
phlepB  inBidioBUB  in  U.S.A.,  451. 

Contarinia  tritici  (Wheat  Midge),  ou 
cereals  in  Canada,  118,  120,  486  ; 
on  cereals  in  Russia,  57, 188,  880, 
460. 

contigua,  Potia, 

ConiopuB  richardBoni  (Wood  Pewee), 
destroying  ChryBopa  cdifomica  in 
U.S.A.,  409. 

contraria,  Teara. 

convergenB,  Hippodamia. 

convolutella,  Zophodia, 

convolvtUi,  HerBB, 

Convolvulus,  TetranychuB  telarius 
on,  in  Turkestan,  216;  destruc- 
tion of,  to  control  PKlyctaenodes 
BticticcdiB  in  Russia,  457. ' 

cooleyi,  ChermeB. 

ComdoBoma  davicomiB,  parasite  of 
Tachardia  lacca  in  India,  68. 

CopidoBoma  gdechiae^  bionomics  of, 
m  U.S.A.,  152. 

CopidoBoma  truncateUum  (see  Lito- 
moBtix), 

Copper,  preparation  of  sprays  con- 
taining, against  vine  poste,  251 ; 
and  arsenic,  formulae  for  use  of, 
in  sprays  in  vineyards,  224,  490 ; 
and  arsenic,  water-beetle  un- 
affected by,  441. 

Copper  Acetate,  mixed  with  lead 
arsenate  in  vine  spray,  225. 

Copper  Arsenate,  ineffective  against 
Lemamda/nopa^ZhOx  preparation 
of,  308. 

Copper  Arsenite  (Scheele's  Green), 
preparation  of,  808. 

Copper  Sulphate,  against  AgrUuB 
BinuatuB,  446;  against  Cheima* 
tohia  brumata,  141 ;   formula  for. 
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agaiust  coffee  pepte,  112 ;  against 
PsyUa  spp.,  213,  215 ;  in  spray 
against  potato  pests,  861 ;  in 
spray  against  fungus  diseases 
of  tomatoes,  292;  effect  of,  on 
vines,  224,  252:  ineffective 
against  PsyUa,  168 ;  in  Bordeaux 
mixture,  252;  quantity  of,  im- 
ported into  Russia,  207 ;  lime- 
sulphur  as  substitute  for,  against 
fun^i  in  Sicily,  222 ;  percentage 
of,  m  arsenicals,  308 ;  cost  of, 
in  Russia,  28 ;  and  milk  of  lime, 
19. 

Coprinus  micacious,  spores  of,  pass- 
ing intact  through  digestive  tract 
of  cricket,  71. 

Coptodisca  splendonferella,  Pseudi- 
glyphomyia  c&ptodiscae,  sp.  n., 
reared  from,  in  America,  456. 

coptodisccte,  Paeudiglyphomyia. 

Coptosoma  nazirae,  on  Tephrosia 
ccmdida  in  India,  64. 

Coptotermes  curvigtuUhus,  on  rubber 
m  Malaya,  489. 

Coptotermes  gestroi,  in  Assam,  489 ; 
on  coconuts  in  Dutch  East  Indies, 
286;  distribution  of,  on  Hevea 
hrasUiefms,  888. 

Coptotermes  heimi,  destrojring  timber 
in  India,  65. 

Coptotermes  marabitanos,  on  Hevea 
orasUiensis  in  Brazil,  888. 

Coradrena,  visiting  sunflowers  in 
S.  Africa,  247. 

Coraebus  undatus,  on  Diospyros  kalci 
in  Italy,  202. 

coToUinus,  Alumus, 

Cordia  cylindrostuehys  (Black  Sage), 
Sphictyrtus  iTUermedius  on,  in 
Trinidad,  171. 

CordicepSt  new  species  of,  infesting 
Cryptorrhynchus  oorticalis  in  St. 
Vincent,  260;  attacking  SPra- 
temis  (doeus  in  Trinidad,  94;  in- 
effective in  controlling  L<ichno- 
stema  in  U.S.A.,  286. 

Cordiceps  mUitmis,  synonym  of 
Spicaria  farinosa  vertictUoides, 
802. 

Cordiceps  norvegica,  infesting  Den- 
drcHimMS  pini  in  Norway,  802. 

Cordiceps  sphecocephdla,  infesting 
PcHistes  in  Jamaica,  428. 

core,  Euploea. 

eoiiaceum,  GaUidium, 

coriaceus,  Eriococcus ;  nom4xlonotu8. 

Com  (see  Wheat  and  Maize). 

Com  Bud  Worm  (see  Laphygma 
frugiperda). 

Com  Ear  Rot,  probably  trans- 
mitted by  Tripldeps  insidiosus  in 
U.S.A.,  451. 

Com  Ear  Worm  (see  ChUmdea  obso- 
leta  and  Laphygma  frugiperda). 


Corn -seed  Maggot  (see  ChortopMla 
fusdeeps). 

Com  Stalk-boier  (see  Diatraea  zea- 
coleUa  and  Papaipema  nehris). 

Com  Wire  worm  (see  Horistonotus 
uhleri,). 

Corn  Worm  (see  Laphygma  frugi- 
perda). 

Cornfield  Ant  (see  Lasius  niger 
americanus), 

cami,  Anoecia  (Schizonewra) ;  EvUe- 
canium  (Lecamrium), 

comicola,  Anoecia  (see  A,  querci), 

comifrons,  Mudaria. 

ComuSy  Anoecia  spp.  on,  in  Europe 
and  America,  185,  874,  530;  (see 
Dogi^ood). 

Comus  mas,  Clysia  amhigueUaoTi,  in 
France,  481. 

Coi'nus  sanguinea,  Clysia  amhigueUa 
on,  in  France,  481. 

comutuM,  Phrynosoma, 

coronaia,  Eutettix  insana. 

Corrosive  Sublimate,  disinfection  of 
cotton -seed  with,  against  Eri- 
opfhyesgossypii,  3S^;  experiments 
with,  against  LaehnosterMi,  284; 
(see  also  Mercury  Bichloride). 

carsicus,  Poiydrusus, 

eorticalis,  Cryptorrhynchus ;  Soie- 
nopsis. 

Corvus  frufUegus  (Rook),  destroying 
insects  m  Russia,  828. 

coryli,  Apoderus  ;  Eidecanium  (Le- 
canium) ;   Physokermes. 

Corylus  aveUa/na  (see  Hazel). 

Corymbites  a^neus,  on  fruit-trees  in 
Russia,  500. 

Corymbites  inflatus,  on  apples  in 
Br.  Columbia,  25. 

Corypha,  Oryctes  rhinoceros  on,  149. 

Corypha  elaia,  Cocoidae  on,  in  the 
Philippines,  867. 

coryphae,  Aspidiotus, 

Corythuca  (Lace -wing  Bug),  on  cot- 
ton in  West  Indies,  48. 

Corythuca  arcuata,  on  oak  in  New 
Jersey,  259. 

Cosmia  suhtiHs,  in  orchards  in 
Turkestan,  210,  218. 

Cosmocavrta  relcUa,  on  jak  trees  in 
India,  62. 

Cosnuypolites  sordidus  (Banana  Wee- 
vil), in  Ceylon,  289 ;  in  Fiji,  91 ; 
bionomics  and  control  of,  in 
Jamaica,  175,  255,  256,  420,  428 ; 
legislation  against,  in  Jamaica, 
178,  820 ;  imported  into  U.S.A., 
199;  distribution  of,  151 ;  (8phe- 
nophorus  lircUus)  in  Martinique, 
152. 

Cosnwpteryx,  on  sugar-cane  in 
Queensland,  844. 

Cosmapteryx  pcMifaseieHa,  on  sugar- 
cane in  Java,  845. 
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Oo88u$  C088US,  221 ;    on  willow  in 
France,  424;   infested  with  Spi* 
carta  c-088U8,  sp.  n.,  in  France, 
425 ;  on  apples  in  Italy,  202 ;  on 
birch  in  Norway,  504 ;  in  Russia, 
880y  882 ;  effect  of  meteorological 
conditions  on,  486. 
C088U8  ligniperda  (see  0.  C088U8), 
Costa  Rica,  locusts  in,  44;    Ana8a 
cmdre8ii  on  Cucurbitaceae  in,  451. 
co8tali8,  Eyp8opyffia ;    P8ylla. 
C08tarieen8i8t  Erioeoccu8, 
Cotcdpa  lanigera,  food -plants  of,  in 

U.S.A.,  285. 
Coihana8'pi8    giUettei,    parasite    of 
ChorUyphila  hr(U8io€ie  in  Canada, 
848,  525. 
€otonea8ter,  Eriophye8  pyri  on,  107. 

Coionecuter  microphyUa,  Oonepteryx 
rhanrni  imported  into  New  Jersey 
on,  891. 

Clotonea8ter  vulgaTi8,  Eriophye8  pyri 
on,  in  U.S.A.,  407. 

Cotton  (Qo88ypium)f  Alabama  argil- 
laeea  on,  in  Argentina,  136 ;  pests 
of,  in  Australut,  110,  174;  pests 
of,  and  their  control  in  Egypt, 
280,  282,  277,  857,  402,  491; 
legislation  against  pests  imported 
into  Egypt  on,  282 ;  pests  of,  in 
India,  227;  pests  of,  in  Nyasa- 
land,  6-9,  458;  pests  of,  in 
Russia,  19;  pests  of,  in  Turke- 
stan, 210,  216;  bionomics  and 
control  of  pests  of,  in  U.S.A.,  126, 
182,  265,  267,  270,  282,  291,  319, 
407,  418,  508 ;  pests  and  diseases 
of,  in  West  Indies,  9,  48, 171,  208, 
256,  258,  384,  416,  422,  482,  470 ; 
Coccids  on,  in  Zanzibar,  127 ; 
fumigation  of,  with  hydrocyanic 
acid,  280,  892;  hot-air  machine 
for  treatment  of  seed  of,  472,  491; 
Laphygma  exigua  on,  291. 

Cotton  Seed,  prohibition  of  impor- 
tation of,  into  Uganda  from  Cey- 
lon, 25. 

Cotton  Seed  Oil,  against  Erio8oma 
lanigerum,  881. 

Cotton  Aphis  (see  Aphi8  go88ypii). 

Cotton  Boll  Weevil  (see  Anthono- 
VMM  gr<mdi8). 

Cotton  BoU  Worm  (see  Chioridea 
oh8oleta). 

Cotton  Boll  Worm,  Pink  (see  Ode- 
ehia  go88vpiella). 

Cotton  Boll  Worm,  Red  (see  Dtpa- 
rop8i8  ccutanea). 

Cotton  Boll  Worm,  Spiny  (see 
Earia8  insulana). 

Cotton  Caterpillar  (see  Alabama 
argiUacea), 

Cotton  Leaf  Blister  Mite  (see  Erio- 
phye8  go88ypii). 


Cotton  Leaf -miner  (see  Acrocereop$ 

bifMciata). 
Cotton  Leaf -roller  (see  Sylepta  dero- 

gata). 
Cotton  Stainer  (see  Dy8derc%t8), 
Cotton  Wireworm  (see  H<yri8tonoiu8 

uMeri). 
Cotton  Worm  (see  Prodema  litura 

and  Alabama  argillacea). 
Cottonwood  (see  Paptdu8  ddtoides). 
Cottony  Bamboo  Scale  (see  Anio^ 

nina  cratvi). 
Cottony  Cushion  Scale  (see  Icerya 

pureha8i). 
Cottony  Maple  Scale  (see  Pidvinaria 

innumerabUi8  )• 

Couch  Grass  (see  Agrapyron  repens), 

Couroupita  guyan&Mi8  (Cannon-ball 

Tree),  FramJclinieUa  in8iUari8  on, 

in  Br.  Guiana,  860. 

Cow  Parsnip  (see  Heradeum  lana- 

tum). 
coweni,  Cherme8  cocieyi  ;  PhyUaphis, 
Cowpea  (Vigna  catjana),  pests  of,  in 
Mauritius,  49 ;   as  oait  for  Lepi* 
dioia    (Ubohirta    in    Queensland, 
471 ;  pests  of,  in  St.  Vincent,  42 ; 
pests  of,  in  U.S.A.,  887,  889,  511, 
512 ;   not  attacked  by  Didbrotica 
duodecimpundata  in  U.S.A.,  890. 
coxali8,  Coccophagu8. 
coxendix,  08cindla. 
Coyote,  destroying  HemUeuca  olivia 

in  U.S.A.,  685. 
Crab-apple,  PsyUa  rtwli  on,  in 
Britain,  89 ;  Erio8oma  lanigerum 
intercepted  on,  in  California,  286 ; 
Paromix  geminateUa  on,  in  U.S.A. 
848. 
Crab  Grass,  Hori8ionoiu8  ukleri  on, 

in  U.S.A.,  511. 
crabro,  Vespa, 
craccaCf  Apion. 
craccivara^  Aphi8, 
crambidoide8,  Diatraea  8accharali8» 
Crambus,  in  meadows  in   Canada, 

517. 
Crambu8  albodavdlu8,  on  maize  in 

U.S.A.,  192. 
Crambu8  ealigino8ellu8,  on  maize  in 

U.S.A.,  192. 
Crambu8  d€gan8,  on  maize  in  U.S.A., 

192. 
Crambu8  'hariudXu8  (Cranberry  Gird- 
ler),  on  field  crops  in  U.S.A.,  192. 
Cramim8  laqueatdliM,  on  maize  in 

U.S.A*,  192. 
Crambu8    Iute6ldlu8    (Grass    Web- 
worm),  on  grass  and  maize  in 
U.S.A.,  74, 192,  447. 
Crambu8   mutabili8   (Striped   Web- 
worm),  on  field  crops  m  U.S.A., 
192. 
Crambu8   praefeddlu8,    in    U.S.A., 
192. 
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Crambus    rwrieoleUus,    in    U.S.A., 

192. 
Crambus  teterreUus,  on  field  crops 

in  U.S.A.,  192. 
Crambus    trisedus,    tobacco    dust 

against,  192. 
Crambt^  vulgivageUus,  on  field -crops 

in  U.S.A.,  192. 
Crambus  ceeUits,  on  maize  in  U.S.A., 

192. 
cramereUa,  Acrocercops. 
crameri,  Clania, 

Cranberry,  pests  of,  and  their  para- 
sites, in  U.S.A.,  174,  486;    (see 

Vcuicinium). 
Cranberry  Fruit  Worm  (see  Mineola 

vaccinii). 
Cranberry    Girdler    (see    Crambus 

hortueUus). 
Cranberry  Root  Worm  (see  Bhab- 

dovterus  picipes), 
Cranoerry  Span  Worm  (see  Epdis 

irunc€Uaria  var.  fcuconii). 
Cranberry  Tip  Worm  (see  Perrisia 

vaccinii), 
erassissima,  Lachnostema, 
crataegi.  Aphis ;     Aporia ;     Cono- 

trachelus. 
Crataegus  (see  Hawthorn). 
Cratichneumon   cmnulator,    parasite 

of    Lygaeonematus    erichsoni    in 

England,  244. 
Cratichneumon  nigritarius,  parasite 

of  Enutturga  atomaria  in  Sweden, 

509. 
Cratosomus  bos,  on  Neciandra  venu- 

losa  in  Brazil,  220. 
Cratosomus  pt^rygomalis,  on  laurel 

and  camphor  in  Brazil,  220.    * 
Cratosomus  reidi,  on  citrus,  etc.,  in 

BrazU,  201,  220. 
crawi,  Antonina. 
Cremastogasier  hrevispinosa,  enemy 

of     Aieuroccvnihus     woglumi     in 

Jamaica,  421. 
Cremastogasier  lineolata,   attending 

on   Vanduzea  arqu^a  in  U.S.A., 

116;     predaceous  on  Solenopsis 

molesta  in  U.S.A.,  184. 
crenaticeps,  Atractomorpha, 
orenxdata,  Lachnostema, 
orenuieUa,  Apterona. 
Creolin,  effect  of,  on  Lepidiota,  844 ; 

against    PhyUoxera,     167 ;        in 

Lotrionte  formula  against  fungi, 

402 ;  in  tobacco  mixture,  881. 
Creosote,  against  Lyctus  planicollis 

in  timber,  825;    as  a  substitute 

for  kerosene,  882 ;    as  a  repellent 

against  Lachnostema,  284;     in- 
effective  against  termites,   227 ; 

emulsion    of,    ajorainst   Lepidiota, 

344 ;  oil  of,  against  Aphids,  11. 
Crepidodera  oLpxcola,  on  aconite  in 

Kussia,  167. 


Crepidodera  cucumeris,  not  trans- 
mitting wilt  disease  to  cucumbers 
in  U.S.A.,  886. 

Crepidodera  cyanescens,  on  aconite 
in  Russia,  167. 

Cresol,  formula  for  emulsion  of, 
against  Aphids,  11,  862. 

Cresyl,  spraying,  with,  against 
locusts,  298. 

Cresylates,  ineffective  against 
Sehistocerca  peregrina,  298. 

cretacea,  EuUemma, 

cretaceus,  Eunotus, 

Crete,  compulsory  fumigation  of 
plants  imported  into  Egypt  from, 
281. 

cretica,  Sesamia, 

crihricoUis,  Otiorrhynchus, 

crihrigerum,  Platytecanium  (Neole- 
canium), 

cribulosuSf  Melcmoius, 

Crickets,  on  Agave  rigida  sisalana  in 
Fiji,  92;  Notogonia  luteipennis 
predaceous  on,  in  India,  257 ;  on 
cotton  in  West  Indies,  482;  (see 
also  QryUuSy  etc.). 

Criddle  Mixture,  against  grass- 
hoppers, 5,  70,  819. 

Crimea,  MdcHontha  hippocastani 
absent  from,  457. 

Crimson  Clover  (see  Trifolium  in- 
camatum), 

cHnitus,  Sitones, 

Crinum  cmaiicum,  Ccdogramma  jes- 
tiva  on,  in  Straits  Settlements, 
472. 

Crioceris  asparagi  (Asparagus 
Beetle),  bionomics  of,  on  aspara- 
gus in  Canada,  50,  120,  516;  on 
asparagus  in  Italy,  202;  in 
U.S.A.,  72. 

Crioceris  {Lema)  duodecimpunctata, 
on  asparagus  in  Canada,  120, 516 ; 
on  asparagus  in  Kussia,  188. 

Crioceris  melanopa  (see  Lema). 

Crioceris  merdigera,  on  asparagus 
and  onions  in  Russia,  108. 

Criodionfidvopilosum,  in  Brazil,  220. 

cristata,  Troptdaoris. 

cristatus,  Oryctes  ;  PMoeosinus, 

Crithmum  m>aritimum,  Eriococous 
bahiae  on,  in  Franco,  805. 

Crocidolomia  binotalis,  on  Cruci- 
ferae  in  India,  226. 

Croesus  septentrionalis,  on  poplars 
in  Norway,  504. 

crofti,  Eriococcus, 

Crot-s-stiiped  Cabbage  Worm  (see 
Evergestis  rimosdlis), 

Crossotarsus  bonvoxdoiri,  on  Shorea 
robusta  in  India,  228,  316. 

Crossotarsus  externedentatus,  food- 
plants  of,  in  Seychelles,  442. 

Crossotarsus  saundersi,  on  forest 
trees  in  India,  228,  816. 
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Crossotarsus  squamtUcUua,  on  Heri- 
lierafomes  in  India,  228. 

Crotalaria  juncea,  pests  of,  in  India, 
64,  858. 

Crotalaria  retusa,  as  trap  for 
UtetJieisa  amatrix  in  Barbados, 
321. 

Crotalaria  striata,  Araecerus  fasci- 
culatus  on,  in  Java,  88. 

Croton,  Lepidosaphes  gloveri  on,  in 
Barbados,  257 ;  pests  inter- 
cepted on,  in  California,  176,  276, 
427,  534 ;  Lepidosaphes  beckii  on, 
in  New  Jersey,  206. 

crotanis,  Pseudococcus, 

Crotophaga  ani,  destroying  sugar- 
cane pests  in  Trinidad,  29. 

Crown  Gall,  intercepted  in  Cali- 
fornia, 114,  286. 

Crows,  destroying  Metopius  dis- 
color in  Nyas^and,  8;  des- 
troying cassava  pests  in  Java, 
84. 

crudfera,  Anisaplia  (see  A,  cya- 
thigera). 

crudferae,  PhyUotreta. 

cructferarum,  JPluteUa  (see  P.  maeuli' 
p&nnis), 

CryphdLus,  on  Heritiera  fomes  in 
India,  228. 

Cryphdus  abietis,  on  spruce  in 
Finland,  506. 

Cryphdus  congonuSt  onHevea  hrasUi' 
ensis,  889. 

Cryphdus  heveae,  on  Hevea  brasi- 
liensis,  889. 

Cryphdus  longifclia,  in  forests  in 
India,  869. 

Cryphdus  major,  in  forests  in  India, 
869. 

Cryphdus  plumeriae,  on  Hevea  brasi- 
hensis,  889. 

Cryphdus  sdtuarius,  on  spruce  in 
Finland,  606. 

Cryphdius  tuherevlosus,  on  Hevea 
orasiliensis,  889. 

Cryptohlabes  gnidieUa,  destroying 
mmas  insulana  in  Egyi^t,  408. 

Cryptocampus,  on  willows  in  France, 
424. 

Crvptocarnpus  meduUarius,  on  wil- 
lows in  Scotland,  470. 

Cruptocarya  peumus,  HeUothrips 
haemorrhoiddis  on,  in  Chile,  466. 

Crvptocephdus  incertus,  on  cran- 
berry in  U.S.A.,  487. 

Cryptocerus  pusiUus,  associated 
with  scale-insects  in  Br.  Guiana, 
465. 

Cryptochaetum  chdybeum,  parasite 
of  scale -insect  in  Java,  88. 

Cryptococous  fagif  on  beech  in 
Ihigland,  860. 

Cryptococous  widaJtus,  synonym  of 
Kuwamna  parvus,  822. 


Cryptoanatha  nodiceps^  predaceous 
on  Aspidiotus  destructor  in  Trini- 
dad, 94. 

Cryptohypnus  abbreviatus,  on  maize 
in  Canada,  118. 

Cryptolaemus  montrousieri,  destroy- 
ing Pseudococcus  citri  in  Cafi- 
fomia,  86;  controlling  scale- 
insects,  433. 

Cryptomeigenia  theutis,  Lepidopria 
cS)errans,  sp.  n.,  reared  from,  in 
N.  America,  468;  parasite  of 
Lachnosterna  in  U.S.A.,  285. 

Cryptorrhynchus,  on  Lima  bean  in 
St.  Vincent,  42. 

Cryptorrhynchus  baiaiae  (see 
Euscepes), 

Cryptorrhynchus  brcmdisi,  on  Pinus 
longifolia  in  India,  859. 

Cryptorrhynchus  corticdis,  infested 
with  new  species  of  Cordiceps  in 
St.  Vincent,  260. 

Cryptorrhynchus  lapdhi  (Willow 
Beetle),  destroyed  by  wood- 
peckers in  Britain,  24 ;  bionomics 
and  control  of,  in  Canada,  618 ; 
on  willow  in  France,  428;  on 
willow  in  Norway,  604 ;  on  wil- 
low in  Scotland,  470 ;  control  of, 
in  U.S.A.,  69. 

Cryptorrhynchus  mangiferae  (Man^o 
Weevil),  87 ;  kerosene  against,  m 
India,  228. 

Cryptorrhynchus  poriccUis,  on  mango 
m  India,  489. 

Cryptothrips  rectangularis,  parasi- 
tised by  Thripoctenus  nubUi- 
pennis,  sp.  n.,  in  U.S.A.,  269. 

Crypturgus  einereus,  destrojring  My- 
etophuus  minor  in  Russia,  411 ; 
on  spruce  in  Finland,  506. 

Crypturgus  hispidulus,  on  spruce  in 
Iinland,  606. 

Crypturgus pusiUus, BOS;  destroying 
Mydophuus  minor  in  Russia,  411. 

Cryptus  fliwigator,  parasite  of  De- 
pressaria  heradeana  in  Europe, 
177. 

Cryptus  minoAor,  parasite  of  Xy- 
gaeonemai/us  eriehsoni  in  England, 
244. 

Cryptus  profligaioT,  parasite  of  De- 
pressaria  heradeana  in  Europe, 
177. 

Ctenochiton  spinosus,  synonyms  of. 
822. 

Chiba,  pests  from,  intercepted  in 
California,  181,  286 ;  An4isa  an- 
dresii  on  Cucurbitaceae  in,  461; 
Lagochirus  obsdetus  on  cassava  in, 
422;  Straiegustitanus  on  coconutB 
in,  150;  new  species  of  thrips 
from,  861 ;  new  fungus  infesting 
Coccus  viridis  in,  629 ;  fumigation 
against  Atta  in^Uaris  in,  286. 
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Cnckoos,  destroying  Ceratomia  ca- 
idlpM  in  U.S.A.,  281. 

CuouUia  8(ifi>U)mci,  on  sunflower  in 
Russia,  459. 

Ciiculus,  Aspidiotus, 

Cucumber  (Cucwnis  sativus),  pests 
of,  in  S.  Africa,  394,  896 ;  Zinc- 
kenia  nitidalis  on,  in  Brazil,  221 ; 
pests  intercepted  on,  in  California, 
131,  399  ;  pests  of,  in  Russia,  28, 
831,  494;  Thrips  fiavus  on,  in 
Turkestan,  215;  Diahroiiea  spp. 
on,  in  U.S.A.,  69 ;  experiments  m 
transmitting  BadUus  tracJieiphUus 
to,  885. 

Cucumber  Fly  (see  Dacits  verte- 
brcUus), 

cucumer%8,  Crepidodera ;  Epitrix. 

Cucumia  8a;tivu8  (see  Cucumber). 

Cucumis  mdo  (see  Melon). 

Cueurhita  pepo  (see  Pumpkin). 

cucurbittte.  Vacua  [Bactrocera,  CJute- 
todaciM), 

ctUidformia,  Aegeria  (Sesia). 

oumingi^  Promeeotheea. 

cunea,  Hyphantria, 

cunicularis,  Hyltutes, 

cupressana,  Eucoama  {Cydia). 

Cupreaaua,  Fiorinia  fiorinitie  on,  in 
Ceylon,  18. 

cupreua,  Flalynua ;  Bhynehitea. 

Cupric  Sprays  (see  Copper). 

cupvXaJtuay  Flatypua. 

curculiginia,  Faeudeumidia, 

cuTculionaidea,  Attdabua  (see  A.  ui- 
iena). 

Currant,  pests  of,  in  Canada,  275» 
486,  517  ;  Incurvaria  ccvpiteUa  on, 
in  Holland,  90,  807 ;  pests  of,  in 
Norway,  508 ;  pests  of,  in  Russia, 
21,  826,  831,  888;  pests  of,  in 
U.S.A.,  74,  276;  formxdae  for 
sprays  against  pests  of,  in  U.S.A., 
364. 

Currant,  Black  (Bihea  nigrum), 
Clyaia  ambigueUa  on,  in  Irance, 
481 ;  pests  of,  in  Russia,  331, 
459 ;  not  attacked  by  Friatiphara 
paUipea  in  Russia,  161. 

Cmrant,  Red  {Bibea  rubrum),  Clyaia 
arnbi^ueUa  on,  in  France,  481 ; 
Capsid  bugs  on,  in  Britain,  108 ; 
pests  of,  in  Russia,  138,  494. 

Currant  Aphis  (see  Myzua  ribia). 

Currant  Borer  (see  Aegeria  tipuli' 
formia), 

CJurrant  Bud  Mite  (see  Eriophyea 
ribia). 

Currant  Fruit-fly  (see  Epochra  cana- 
denaia). 

curtuSy  Dereodea  ;  Flatypua. 

Curved-winged  Cotton  Moth  (see 
Fyrodercea  pyrrhodea). 

curvignaihua,  Coptotermea, 

curvilineala,  Heptaamicra, 

(C378) 


curvimacuLa,  Xylina  (Calocampa). 

ourvipennia,  Dacua, 

curvipea,  Anoplocnemia ;  Lachnopua. 

Custard  Apple  (see  Anana), 

Chitworms,  and  their  control  in 
Canada,  97»  886,  346,  480,  528; 
naphthaline  against,  in  Egypt, 
255 ;  on  tobacco  in  Porto  Kico, 
866  ;  on  cabbage,  etc.,  in  U.S.A., 
174,  240,  251,  267,  319,  511; 
poisoned  baits  for,  10,  158,  846 ; 
(see  Agrotia,  Euxoa,  Lycophotia, 
etc.). 

Cyanamide,  against  Colaapidema 
atrum  in  France,  489;  against 
root-knot,  50. 

cyanea,  Oaatroidea ;  Fhaenopa ; 
ScuieUiata, 

cyaneUa,  Lema. 

cyaneacena,  Crepidodera. 

cyanicepa,  Eupdmua. 

Cyanide  of  Potassium  (see  Hydro- 
cyanic Acid). 

cyanipenniay  Lytta  {Cantharia), 

cyanophylli,  Aapidiotua, 

Cyanopterua,  parasite  of  Diairaea  in 
Trinidad,  29. 

cycUhigera,  Aniaoplia, 

C^cads,  Saiaaetia  hemiaphaerica 
intercepted  on,  in  California,  181 ; 
Aapidiotua  hederae  on,  in  New 
Jersey,  204;  CcUochryaopa  pan- 
dava  on,  in  Straits  Settlements, 
472. 

Cycaa,  Chryaom/phcdua  dietyoapermi 
on,  in  Calif omia,  868 ;  {Jhryaom- 
phalua  roaai  on,  in  Ceylon,  18. 

Cycaa  revoluia,  Chryaomphdlua  diety- 
oapermi on,  in  Sicily,  145;  Diaapis 
zamiae  on,  in  New  Jersey,  204. 

C!yclamen,  Oti<yrrhynchua  aviUcAua 
on,  in  Scotland,  469. 

Cydocephcda  immacuUUa,  in  U.S. A., 
285. 

Cydoconiumoleaqinum,  lime -sulphur 
against,  in  Sicily,  222. 

Cyaoneda  munda,  predaceous  on 
Acyrthoaiphon  piai  in  U.S.A.,  84. 

Cydoneda  acmguinea,  predacious  on 
FhoTodon  humuli  m  California, 
118;  predaceous  on  Aphids  in  the 
West  Indies,  171,  257. 

Cydopleura  daripennia,  parasite  of 
Tachardia  lacca  in  India,  68. 

Cydia  compoaiteUa,  on  clover  in 
Russia,  293,  295. 

Cydia  cupreaaana  (see  Eucoam4i). 

Cydia  doraana,  on  peas  in  Italy, 
202 ;  on  peas  in  Russia,  381. 

Cydia  funebrana,  in  Russia^  330, 
832  ;  in  Turkestan,  210. 

Cydia  latiferreanay  on  Prunua 
integrifolia  in  California,  51,  131. 

Cydia  minntana,  moasurcs  against, 
on  chrysanthemums  in  Russia,  164. 
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Cydia  nehritana,  on  peas  in  Norway, 
502. 

Cydia  pomonella  (Codling  Moth), 
181 ;  bionomics  and  control  of, 
16,  109,  180,  467;  effect  of 
meteorological  conditions  on, 
486 ;  intercepted  on  apples  in 
California,  114,  182;  bionomics 
and  control  of,  in  Canada,  25,  26, 
27,  120,  179,  886,  860,  371,  516, 
517,  518;  intercepted  on  apples 
in  Egypt,  281 ;  on  apples  in 
Prance,  490;  on  apples  in  Nor- 
way, 502;  bionomics  and  con- 
trol of,  in  orchards  in  Russia,  31, 
55,  56,  57,  116,  215,  218,  830, 
382,  881,  382,  494,  501;  in 
Turkestan,  210;  Trichogramma 
carpoca'pscte  introduced  into 
Turkestan  against,  484;  bio- 
nomics and  control  of,  in  U.S.A., 
82,  185,  191,  226,  817,  406,  445. 

Cydia  splendana,  on  chestnuts  in 
France,  99 ;  on  walnuts  in  Italy, 
202. 

Cydia  strohileUa,  on  conifers  in 
Norway,  603 ;  on  pines  in  Russia, 
879. 

Cydonia,  Scolytus  rugulosus  in,  in 
Sweden,  854. 

Cydonia  vulgaria  (see  Quince). 

cydoniae,  Aapidioius, 

Cylcu  formicarius  (Sweet  Potato 
Weevil),  intercepted  in  sweet 
potatoes  in  California,  86,  51, 
118,  427;  in  sweet  potatoes  in 
Jamaica,  422. 

oylindrica,  Sphasrophoria, 

oyUndricoUia,  Sitones. 

cylindricum,  Sinodendron, 

cylindrious.  Platypus, 

OyUene  picta  (Painted  Hickory 
Borer),  control  of,  in  U.S.A.,  67. 

CyUene  robiniae  (Black  Locust 
Borer),  on  forest  trees  in  Canada, 
118;  on  locust  tree,  etc.,  in 
U.S.A.,  41,  72. 

Cymatophora  svlphurea,  on  cran- 
berry in  U.S.A.,  487;  parasites 
of,  in  U.S.A.,  174. 

Cyrnbidium  tracyanum,  Lepido- 
saphea  tuherculataf  sp.  n.,  on,  in 
Italy,  515. 

cynioiMt  Apaitelioua, 

Cynipidae,  new  spp.  from  Spain  and 
Portugal,  849. 

Cynomeira  oaiUiflora,  Eublemma 
(Autoba)  lilaoinaf  on,  in  Java, 
852. 

cynthia,  Attacus. 

cypraeaeformis,  Eriococcus, 

Cypress,  pests  of,  in  U.S.A.,  61, 
113,  240. 

Cypress  Mealy  Bug  (see  Pseudo- 
coccus  ryani). 


Cypress  Twig  Borer  (see  Phloeo- 
sinus  cristcUus). 

Cyprus,  pests  from,  intercepted  in 
Egypl,  231. 

Cyrtacanthacris,  attacked  by  Myla- 
bris  pustulata  in  Java,  226 ;  on 
Hevea  brcisUiensis  in  Straits 
Settlements,  888. 

Cyrtac€Mthacris  guttulosa,  on  sugar- 
cane in  Australia,  845. 

Cyrtacanthacris  nuiCulicoUis,  on 
citrus  and  coconut  in  Australia, 
111. 

Cyrtacanthacris  nigricomis  {melano' 
camis)y  on  coconut  in  Dutch  East 
Indies,  286;  on  teak  in  Java,  87; 
parasitised  by  Scelio  javanica, 
sp.  n.,  in  Java,  480. 

Cyrtacanthacris  plagiata,  on  sugar- 
cane in  Queensland,  845. 

Cyrtac^mthacris  proxima,  on  sugar- 
cane in  Australia,  845. 

CyrtopMoeba  ruricola  (see  PUwia), 

CyrtotracheHus,  on  PJioenix  pdudosa 
in  India,  229;  Cercidocerus 
erroneously  identified  as,  149. 

Cytisus,  PcHydrusus  viridicoUis  on, 
in  U.S.A.,  451. 


D. 


dacica,  Montcmdoniella. 

Dactylis  t^merata,  Luperina  iesto/cea 
on,  in  Denmark,  8. 

ditctylopiif  Leptomasiix, 

Dactylopius  adonidum  (see  Pseudo- 
coccus), 

Dactylopius  coccus  (Cochineal  In- 
sect), on  Opuntia  monacantha  in 
South  Africa.  404;  on  prickly 
pear  in  Queensland,  89. 

Dactylopius  confusus,  parasitised  by 
Formicencyrtus  thoreavini,  sp.  n., 
in  N.  America,  269 ;  on  Opuntia 
monacantha  in  Queensland,  89. 

Dactylopius  hibemicus,  in  Britain, 
417. 

Dactylopius  irhdieus^  on  Opuntia 
moncicantha  in  Queensland,  89. 

Dactylopius  vitis  (see  Pseudococeus). 

Dacus  bivittatus  (Pumpkin  Fly),  in 

Sumpkins  and  marrows  in 
[yassdand,  454. 

Dacus  brevistylus,  associated  with 
D.  bivittatus  in  Nyasaland,  454. 

Dacus  caudatus,  attracted  by 
eugeno]  in  India,  67. 

Dacus  cucurbitae  (Melon  Fly),  in 
melons  in  Australia,  110;  Opius 
fletcheri  liberated  against,  in 
Hawaii,  474;  in  fruit  in  India, 
67,  226;  parasitised  by  Opius 
fletcheri  in  India,  515. 
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Deteus  eurvipennM,  in  bananas  in 
Fiji,  162. 

Dacu8  diver 9iMi  attracted  by  citro- 
nella  oil,  66. 

DacuB  fenrugineus,  on  bananas  in 
Australia,  152;  attracted  by 
citronella  in  India,  66. 

Ihcus  irwisiMf  parasites  and  food- 
plants  of,  in  India,  515. 

Dacus  cHeae  (Olive  Fly),  control  of, 
in  Italy,  54,  484,  488 ;  on  olives 
in  Sicily,  159 ;  Berlese  method  of 
controlling,  in  Spain,  159. 

Daeus  persiccte,  intercepted  on 
mango  in  Egypt,  231. 

Dacua  tryoni  (see  D.  ferrugineua). 

Daoua  vertebratus  (Cucumber  or 
Vegetable  Marrow  Fly),  on  Cucur- 
bitaceae  in  S.  Africa,  896. 

Dacua  zonattM,  in  India,  227 ; 
attracted  by  citronella  in  India,66. 

Dadap  (see  Erythrina  ir^ica), 

Dadap  Shoot  Borer  (see  Tertutia 
metietdoadlis). 

ddiedalua,  Caatnia, 

Dahlia,  Poecilocapaua  lineaiua  on, 
in  Canada,  516;  MdoUyniha 
mdclontha  on,  in  Italy,  202 ; 
Anaploonemia  cttrvipea  on,  in 
Nyasaland,  8 ;  Tapaipema  nebria 
on,  in  U.S.A.,  419. 

Dalmatia,  CoccohaeiUua  (tcridiarum 
infesting  locusts  in,  808. 

Damson,  Aphids  on,  in  Britain,  582. 

Dandelion,  Lygua  invitua  on,  in 
Nova  Scotia,  97,  520. 

danica,  Locuata. 

Daphne^  Macroaij^hum  hihema' 
ctdorum  on,  in  Britain,  889. 

Daphne  gwidium,  Polychroaia  botrana 
on,  in  France,  481. 

Daphne  mezereum  (Spurge  Flax),  ex- 
tract of,  against  Lepidoptera  in- 
festing forests,  58. 

Dark-sided  Cutworm  (see  Euxoa 
meaaoria), 

daplidice,  Pieria. 

darwinienaia,  Leucaapia  japofUca ; 
Maatotermea  ;   Telmomua, 

Daaychira  horafieldi  (Large  Yellow 
Tussock  Caterpillar),  on  dadap  in 
Ceylon,  479. 

Daaychira  mendoaa  (Tea  Tussock 
Moth),  on  tea  in  India,  479. 

Daaychira  pudibunda,  in  U.S.A.,  81. 

Daaygmxthua,  on  sugar-cane  in 
Queensland,  188. 

DaaygtuUhua  auatrdlia  dejeani,  on 
sugar-cane  in  Queensland,  845. 

Daayneura  braaaicae  (see  Perriaia). 

Daayneura  rhodophaga  (see  Neo- 
ceraia). 

Daayneura  tororUoenaia,  infesting 
Maianthemum  canadenae  in 
Canada,  516. 

(0378) 


D(uyneura  ulmea  (see  Perriaia). 
DcUama,   parasitised   by   ApanteUa 

lacteicciar  in  Canada,  886. 
Datana  a^nguai,  Apaieticua  cyniciAS 

predaceous  on,  in  U.S. A.,  186. 
Datana  iniegerrima,  on  pecan-nut  in 

America,  170. 
Datana     mmiatra     (Yellow-necked 

Apple-tree    Caterpillar),    in    Br. 

Columbia,  861 ;   on  fruit-trees  in 

U.S.A.,  266;    Apateticua  cynicua 

predaceous  on,  in  U.S.A.,  186. 
Date   Palm    Scale    (see   ParkUoria 

blanchardi). 
Date   Palm,   Pariataria  blanchardi 

on,  in  Italian  Somaliland,  203. 
Dates,  legislation  against  importa- 
tion of,  into  Egypt,  282. 
Datura  atramoryium,  decoction   of, 

against  market-garden  pests,  59. 
DeM  Nettle  (see  Lamium  purpu- 

reum). 
debilia,  Solenopaia. 
Deccan  Grasshopper  (see  Odemania 

aphenarioidea), 
decemiineata,  Leptinotaraa  (OhryaO' 

meHa,  Doryphora), 
decora,  OaleruceUa. 
dedinata,  Pterotocera, 
decoriicata,  Cacochroa. 
deJUippii,  Paropoea, 
defoharia,  Hibernia. 
defoliator,  Emperorrhinua. 
Deguelia  microphyUa,  pests  of,  in 

Java,  88,  852. 
DeilephUa    linecUa    var.    livomioa, 

intercepted  on  vines  in   Egypt, 

281 ;  on  vines  in  Russia,  459. 
DeitephUa  nerii   (Oleander   Hawk- 
moth),  in  India,  226. 
dejeami,  Daaygnathua  auatrtdia  ;  On^ 

dderea. 
ddauTieyi,  DyaderctM. 
ddicatutua,  Poiydruaua. 
ddiccftua,    Heterogamua    {Macrocen' 

trua), 
DdpJMatia  caialirMe,  predaceous  on 

Aleurodids  in  Calif omia,  51. 
Delphax    aaccharivora    (see    Steno* 

cranua), 
Delphax    atriateUa,    on    cereals    in 

Russia,  830. 
Ddphinium,    Holcooneme    eoertUeo- 

carpa  on,  in  France,  806 ;  Amphi' 
pyra  tragopoginia  on,  in  Russia, 

167. 
Ddiocephalua,  on  cotton  in  Turke- 
stan, 216 ;  on  grasses  and  cereals 

in  U.S.A.,  407. 
Ddiooephaluaini'mcua,vcL\3.B,k,,ZZlm 
Deltocephcdua  nigrofrona,  in  U.S.A., 

887. 
Ddtocephalua   atriaiua,    in    Russia, 

166,   494;    Aeolothripa  faadoitua 

predaceous  on,  166. 
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ddudcMa,  Proteopteryx. 

demodocust  PapUio. 

Dendrobium,  DiorymeUus  laevimar- 
go,  sp.  n.,  on»  in  S.  America,  456. 

DendroecHamus  giganUa,  not  at- 
tacked by  Ditwderus  hifoveoUftus 
in  the  Seychelles,  442. 

Dendrocalamus  striotua,  Stromatium 
barbatum  on,  417. 

DendrocopiM  major  (Great  Spotted 
Woodpecker),  economic  yalue  of, 
in  Britain,  24. 

Dendrocopus  minor  (Lesser  Spotted 
Woodpecker),  economic  yalue  of, 
in  Britain,  24. 

Dendroctonua  brevicomis,  in  Canada, 
118. 

Dendrootonua  niicans,  on  spruce  in 
Finland,  506;  bionomics  of,  in 
Sweden,  855. 

Dendroctonu8  mofUicolae,  in  Canada, 
118. 

Dendroctonus  obe8us  (Sitka  Spruce 
Bark-Beetle),  on  spruce,  etc.,  in 
Canada,  118,  120,  581. 

Dendroctonus  pseudotaugae,  in 
Canada,  118. 

Dendroctonus  HmpUxt  on  forest 
trees  in  U.S.A.,  248. 

Dendrootonua  vdena,  on  conifers  in 
California,  118. 

DendrolimMa  pint,  bionomics  of,  in 
Austria,  812 ;  on  pines  in  Italy, 
202;  in  Norway,  508;  infested 
with  Oordicepa  norvegica  in  Nor- 
way, 802;  uorvua  frugUegus  de- 
stroying, in  Bussia,  828. 

DendrolimnM  aegreqaiua^  Oorvua 
frugUegua  destroying,  in  Russia, 
828. 

Denmark,  442;  Htidena  baaUinea 
on  wheat  in,  856 ;  Luperina  tea- 
taeea  on  grasses  in,  8;  Lygaeo- 
nemcAua  eriehaowi  in,  248 ;  Orgyia 
antiqua  imported  into  U.S.A. 
from,  198 ;  bionomics  and  control 
of  Tylenohua  devaatatrim  in,  505. 

denticomia,  Idmothripa. 

denticulata,  Ohaetoonema. 

dentipea,  Morhodontomerua, 

Deodar,  pests  of,  in  India,  229. 

deodara,  Scolytua. 

deplanatus,  Homalonotua. 

depreaan,  Saiaaeiia. 

Depreaaaria  aviceUttf  327. 

Depreaaaria  aepreaaella,  on  dill  in 
Astracban,  327. 

Depreaaaria  keradeana  (Parsnip 
Webworm),  bionomics  and  con- 
trol of,  on  parsnips  in  Canada,  177, 
372,  485. 

Depreaaaria  nervoaa  (see  D.  apiceUa). 

Depreaaaria  aubpropinquella  var. 
rodochrella,  on  artichokes  in 
France,  489. 


depreaaeUa,  Depreaaaria. 

depreaaum^  Opatrum ;  Stiraaioma. 

Direodea  curtua,  on  Hevea  braaiHensia 
in  Java,  888. 

Dermeatea  lardariua,  in  stored  rye- 
bread  in  Norway,  503. 

derogaita,  Sylepta, 

Derolua  volimua,  bred  from  Bombax 
malabaricum  in  India,  229. 

Deroatenua  spp.,  parasites  of  Phyto- 
myza  aquilegiae  in  U.S. A.,  450. 

Desert  Primrose  (see  Pachylophua 
eximiua), 

deaertua,  QryUua, 

Deaiamiha  mactdata,  on  fruit-trees 
and  vines  in  Australia,  110. 

Deaiantha  maievolena,  in  orchards 
in  Australia,  110. 

Deaia^ha  nociva^  bionomics  of,  in 
Austialia,  109. 

Deamia  funeraiia  (Grape  Leaf- 
folder),  on  grapes  in  California,  51* 

Deamodium,  pests  of,  in  India,  64, 
858. 

Deamodium  tnccmum,  Eudamus 
proteua  on,  in  St.  Vincent,  42. 

Deamcria  eonatrictuaf  on  sunflowers 
in  California,  247. 

Deam4>aom/ua  longipea,  on  Mero8' 
tachya  tiauaaeni  in  S.  America,  468. 

deatructor,  Agromyza  ;  Apogonia  ; 
Aapidiotua ;  Mayetiola  {OecidO' 
myia) ;  Melanoplua ;  Mono- 
murium ;  Scolytua. 

devaatatrixt  Sidemia  {Hadana) ; 
Tylenchua, 

devonienaia,  Erioeoccua. 

Dewberry  (Bubua  eanadenaia).  An- 
thonomua  aignatua  on,  in  U.S.A., 
189. 

Dhaincha  (see  Seabania  aouUata).  ^ 

Didbrotica,  on  sunflowers  in  Cali- 
fornia, 247. 

Didbrotica  duodeeimpunetata 

(Twelve-spotted  Cucumber  Bee- 
tle), transmitting  BaciUua  traehei- 
phiiua  in  Canada  and  U.S.A.,  27, 
885;  damaging  pea-nuts  in 
U.S.A.,  890. 

Diabrotica  aoror,  bionomics  of,  in 
U.S.A.,  68. 

Diabrotica  Mvittata,  bionomics  of, 
in  U.S.A.,  69. 

Diabrotica  viUata,  transmitting 
BaciUua  tracheiphilua  in  U.S.A., 
27,  38,  885. 

diabroticaef  Celatoria, 

Diachaama  fidlawayi,  reared  and 
liberated  against  fruit-flies  in 
Hawaii,  114,  233,  290,  400,  420, 
474. 

Diachaama  tryoni,  reared  and 
liberated  against  fruit-flies  in 
Hawaii,  114,  233,  290,  400,  420, 
474. 
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Diacrisia  luhricipeda,  on  pansiee  in 

Norway,    502;      parasitised    by 

Hepiopdmus      leucosiigmus      in 

Sweden,  509. 
DiiusriHa  oUiqua,  food -plants  and 

parasites  of,  in  India,  64,  226. 
Duieretus  raptie,  parasite  of  Aphis 

psetidobrasBicae  in    U.S.A.,    188, 

440. 
IH€idas%a  enavata,  on  sunflowers  in 

California,  247. 
BiaUges  pauper,  on  Shorea  robusia 

in  India,  228. 
Didleurodea  (see  Aleurodes). 
Didleurodes  kirkdldyi,  on  jasmine  in 

Br.  Guiana,  360. 
DiaUufodious  pvlcherrimus,  in  Br. 

Guiana,   860;      on   coconuts  in 

Trinidad,  94. 
Diamond -back  Moth  (see  FluUiUa 

maculipewnis), 
dianihi,  Mhapdlosiphum. 
Diaper€uiicu8    erythrocephdlus,    on 

maize  in  Nyasaland,  8. 
Diaphama  hydlinaUi  (Melon  Moth), 

on  zapallo  in  Argentina,  467 ;   in 

Barbados,  257. 
Diaporthe  partuittea,  intercepted  on 

chestnuts  in  California,  899. 
Diivprepes,  on  cacao  and  citrus  in 

the  West  Indies,  48,  250,  421. 
Diaprepes    abbrevitxtua,    on    sugar- 
cane, etc.,  in  the  West  Indies, 

10,  48,  203,  256. 
Diaprepes  epengleri,  on  tobacco  in 

Porto  Rico,  366. 
Diaprepes  vittatus  (see  Prepodes). 
Diapromarpha  fMUcMopiM,  on  tea  in 

India,  479. 
Diapus  furtivus,  on  Shorea  rohusta 

in  India,  228,  816. 
Diapus  quinquespinatus,  on  Shorea 

robusta  in  India,  288,  816. 
Diarthranomyia  (Misospatha)  hypO' 

gaea  (Chrysanthemum  Midge),  on 

chrysanthemums  in  America  and 

Europe,  164,  445,  516. 
Diarthrothrips  ccffeae,  gen.  et  sp.  n., 

damaging   coffee    in    £.    Africa, 

65. 
diaspidiformis,Lepidos<tphes ;  Sphae- 

TOCOCCUS. 

DiaspidophUus  paUidus,  jparasite  of 
Avlaeaspis  perUagona  in  Argen- 
tina, 515. 

Diaspis,  intercepted  in  California 
from  Manila,  114. 

Diaspis  hoisduvaii,  on  coconut  in 
Barbados,  257;  intercepted  on 
orchids  in  California,  181,  400, 
584;  on  coconut  in  Guadaloupe, 
305 ;  on  orchids  in  Ceylon,  18 ; 
intercepted  on  orchids  in  Hawaii, 
178,  232 ;  food-plants  of,  in  New 
Jersey,  204. 


Diaspis  hromeli^ie  (Pineapple  Scale), 
intercepted  on  pineapples  in 
California,  87,  52,  114,  181,  177, 
236,  276,  363,  399,  427,  475,  534 ; 
food-plants  of,  in  New  Jersey, 
204. 

Diaspis  caiyptraides  (see  D.  ecki' 
nocacti). 

Diaspis  ecMnoc(usti,  on  Mdocadus  in 
Barbados,  257. 

Di(upis  eehinocacU  var.  eacti,  intro- 
duced into  U.S.A.  on  PhyUo* 
cacUiSy  244. 

Diaspis  ^enthodii  (see  Epidiaspis 
pennadtosi). 

Diaspis  pentagona  (see  Aulae€upis). 

Diaspis  pirieola  (see  Epidiaspis). 

Diaspis  rosae  (see  AidacMpis). 

Diaspis  senegalensis,  305. 

Di€i8pis  visdf  on  Tiuous  haccaia  in 
Algeria,  805 ;  on  WeUingtonia  in 
France,  305. 

Diaspis  zamiae,  on  Oycas  revoluta  in 
New  Jersey,  204. 

Diastrophus  ruhi,  on  raspberries  in 
Bussia,  140. 

Diatraea,  on  sugar-cane  in  Br. 
Guiana,  359. 

Diatraea  caneUa,  on  sugar-cane  in 
Trinidad,  29. 

Diatraea  lineolcUa  (Mexican  Moth 
Borer),  on  sugar-cane  in  Arizona, 
319 ;  on  sugar-cane  in  Trinidad, 
29. 

Diatraea  sacchardlis  (Sugar-cane 
Moth  Borer),  parasitised  by  Tri- 
chogramma  minutum  in  Baroados, 
321 ;  natural  enemies  of,  in  Br. 
Guiana,  860,  465 ;  on  sugar-cane 
in  Queensland,  344;  control  of, 
on  field  crops,  etc.,  in  Louisiana, 
114,  192 ;  on  sugar-cane,  etc.,  in 
the  West  Indies,  10,  29,  43,  256, 
428. 

Diatraea  saccharaUs  crambidi>ides,  on 
sugar-cane  in  U.S.A.,  431. 

Diairaea  venoscUa  (striataiis),  and 
its  parasites  in  Java,  86. 

Diatraea  eeacoUUa,  on  field -crops 
and  sugar-cane  in  U.S. A.,  192, 
481. 

Diaulinus  hegini,  parasite  of  Phyto* 
myza  aquuegiae  in  U.S.A.,  450. 

Diaulinus  intermedius,  sp.  n.,  para- 
site of  Phytomyza  chrysamthemi  in 
America,  456. 

Diaulinus  ptUchrives,  parasite  of 
Phytomyza  aquitegiae  in  U.S.A., 
450. 

Dibrachys  boucheanus,  hyperparasite 
of  Thyridopteryx  ephemeraeformis 
in  U.^.A.,  240 ;  parasite  of  Cydia 
pomoneUa,  16. 

Dibrachys  nigroeyaneus  (see  Pachy* 
neuron). 
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Dieeratothripa  armidus,  in  Br.  Gui- 
ana, 360. 
Dicerca  divaricata,  in  Br.  Columbia, 

25. 
DicTMetothripa    hrevicoUis,    in    Br. 

Guiana,  860. 
Dichaetoneura  leucoptera,  parasite  of 

Ciicoeoia  cercuivorana  in  U.S.A., 

892. 
Dichomeris  margineUa,  on  Juniperua 

commwnis  in  U.S. A.,  244. 
Dichomeris    tangolias,    sp.    n.,    on 

potatoes  in  Chile,  107. 
Dicranura    vinuia,    on    willow    in 

France,    424;     parasites    of,    in 

Sweden,  609. 
dictyoBpermi,  Chryaomphdus  (Aapi- 

diotua), 
Dictyoaferim/am  cUbum,  Ohryaompha- 

lua  dtctyoapermi  on,  in  California, 

368. 
Didnctyliocerua,    a    new    genus    of 

Chalcids,  806. 
didadylua,  Scapteriacua, 
didyma,  Bhypcmda, 
didymator,  Anilctsia, 
didymua,  PhUeurua, 
Die-back  Fungus  (see  DipHodia), 
Diedrocephdla  cocdnea,  food -plants 

of,  in  U.S.A.,  387. 
Diedrocephdla   verauta,   food -plants 

of,  in  U.S.A.,  837. 
Dieffenhachia,    Paeudooocoua    inter- 
cepted on,  in  California,  584. 
Didia  annulaia,  parasite  of  cassava 

pests  in  Java,  84. 
Didia  doracfta,  parasite  of  Laehno- 

aiema  and  Ligyrua  in  the  West 

Indies,  48. 
Dielia  farmoaa,  parasite  of  cassava 

pests  in  Java,  84;    parasite  of 

Xepidioia  cdbohirta  in  Queensland, 

845. 
Dielia  javcma,  parasite  of  cassava 

pests  in  Java,  84. 
Dielia  luctuoaa,  parasite  of  cassava 

pests  in  Java,  84. 
Didia  thoracica,  parasite  of  cassava 

pests  in  Java,  84. 
Dielia  iriatis,   parasite   of  cassava 

pests  in  Java,  84. 
differenticdia,  Mdcmoplua, 
Diglochia,  parasite  of  LygaeoneiMdua 

erichaoni  in  U.S.A.,  248. 
Digonochaeta  aetivenniay  824 ;  para- 
site of  Forficuta  aurictdaria,  55. 
Dihydrogen    Potassium    Arsenate, 

against  Leucotermea  spp.,  182. 
dil(Uata,  Chioncupia, 
Dill,  pests  of,  in  Astrachan,  327. 
Diloha  coervXeocephala  (see  Epiaema), 
Dimatrocerua  plcdenaia,  parasite  of 

AuUicaapia  pentagona  in  Argen- 
tina, 515. 
dimidiatua,  Hopliamenua. 


Dinaroea  anguaUda,  predaceous  on 
ChortopkUa  hrMaicae  in  Canada, 
849. 

Dinaapia,  sp.  n.,  on  Maytenua  hoaria 
in  Chile,  466. 

Dinaapia  awnae^  sp.  n.,  on  Citrus 
medica  acida  in  Barbados,  515. 

Dinaapia  berleaei,  sp.  n.,  on  Caddba 
in  Italian  Somaliland,  203. 

Dinaapia  retictdata,  sp.  n«,  on  Dobera 
maccduaoi  in  Italian  Somaliland, 
203. 

Dinaapia  reticulata  var.  minor  n.,  on 
Balanitea  aamaienaia  in  Italian 
Somaliland,  208. 

Dinoderua  hifoveiMtua,  food-plants 
of,  in  the  ^ychelles,  442. 

Dinoderua  mvnuMia^  bionomics  of,  on 
maize  in  Mauritius,  49. 

DioccdoAidra  frumenti,  on  coconuts 
in  Australia,  111 ;  on  coconuts  in 
the  Seychelles,  442 ;  on  coconuts 
in  Society  Islands,  150. 

Dioryotria  abieteiUa,  on  pines  in  New 
York,  446;  on  comfers  in  Nor- 
way, 508 ;  on  pines  in  Russia,379. 

Dicrymdlua  laevimargo,  sp.  n.,  on 
orchids  in  S.  America,  456. 

Dioacorea  aiata  (see  Yam). 

Dioapyroa  (Persimmon),  pests  of,  in 
U.S.A.,  191,  887;  pests  inter- 
cepted on,  in  California,  286,  276, 
475. 

Dioapyroa  ebenum^  PaHatoria  per- 
^andei  phyUanihi  on,  in  Ceylon,  18. 

Dioapyroa  kaki,  pests  of,  in  Italy,202. 

Diparopaia  caatanea  (Bed  Boll- 
worm),  bionomics  of,  in  Nyasa- 
land,  7. 

Diplodia  (Die-back  Fungus),  infest- 
ing cacao  in  St.  Vincent,  416; 
TripUepa  inaidioaua  infecting 
maize  with,  in  U.S.A.,  451. 

Diplogaatet  aerivora,  sp.  n.,  parasite 
of  Leucotermea  tndfngua,  in 
U.S.A.,  264. 

Diplogctater  Idbiaia^  sp.  n.,  parasite 
of  Saperda  tridewtaia  in  U.S.A., 
264. 

Diploachema  rotv/ndicoUe,  on  citrus 
and  oranges  in  Brazil,  201,  220. 

Di^oaia  piniradiatae,  on  pines  in 
California,  118. 

Diploaia  pyrivora  (see  Oontarinia), 

Dijploaia  aorghicola  (see  OontoHnia). 

Diploaia  tritici  (see  Coniarinia). 

Diplotaxia  atkMtia,  on  peaches  in 
U.S.A.,  246. 

Diprion  (see  Lophyrua), 

dipaacea,  OMoridea  {Hdiothia)m 

dipa€ioiy  Tylenchua, 

dirce,  Oyntiecia. 

Dirhinua  giffardi,  liberated  against 
fruit-flies  in  Hawaii,  114,  400, 
474,  586. 
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Diacolia  $aror,  predaceons  on  Lepi- 
diata  Mohirt^  in  Qneensland»  845. 

discolor,  Ctdlipterua ;  Metopiut ; 
XylebortM. 

discreta,  NummulaTia. 

disjuncta,  Mierophthdlma, 

dispar,  Lymantna  {Ooneria,  Porthe- 
tria) ;  Miftilaspis  {Coecomyttlus) ; 
XylehoruB. 

diesitnUia,  Mamestra  (see  Pclia 
auasa), 

Disaosteira  caroUna,  in  New  York, 
74. 

Diaaoateira  longipennia,  and  its  con- 
trol in  U.S.A.,  5. 

diaatria,  Malaeoaoma. 

diatana,  Pachnaeua. 

diatigma,  ChUocorua. 

diatincta,  Sogaia, 

diatinguendua,  LaHophagua  {Ptero- 
nuuua), 

divaricata,  IHcerca, 

divergena,  Chioruupia  graminia. 

diveraus,  Dacua. 

divitioaa,  Othreia, 

Djipsin  (see  Lead  Arsenate). 

Dohera  macdluaoi,  Dinaapia  reticu- 
lata sp.  n.  on,  in  Italian  Somali- 
land,  208. 

Dodoataurua,  infested  with  Coeco- 
haeiUua  acridiorum,  14. 

Docioaicmrua  aibicomia,  in  Turkes- 
tan, 210. 

Docioataurua  anatolicua,  in  Turkes- 
tan, 210. 

Docioataurua  hauenateini,  in  Turkes- 
tan, 210. 

Docioataurua  krausai,  in  Turkestan, 
210. 

Docioatimrua  (Stauronoiua)  maroc- 
canua,  and  its  control  in  Algeria, 
45,  299 ;  on  field  crops  in  Russia, 
876;  bionomics  and  control  of, 
in  Turkestan,  21 0»  212. 

Dock  (BufMx),  pests  on,  in  Britain, 
828,  898. 

Dock  Fly  (see  Peoomyia  hicolor). 

Dock  Sawfly  (see  Taxonua  glahrcUua) 

Dogwood,  Euproctia  chryaorrhoea  on, 
in  Canada,  119;  Anoecia  comi 
on,  in  Europe,  185;  Eriophyea 
vyri  on,  107;    (see  Comua), 

dohmi,  Polydruaua, 

doUchoeerua,  Oonatocerua. 

Dolichoderua  hidena,  on  coffee  in 
Br.  Guiana,  465. 

Dolichoderua  hituberculatua  (Black 
Cacao  Ant),  associated  with  Helo- 
pdtia  in  Java,  88,  444. 

dolichogaateTy  Sympieaia, 

Dolichoa  lablab  (Bonavist  Bean), 
pests  of,  in  St.  Vincent,  42. 

dolichoa,  Prodenia. 

Dolopiua  marginatua,  on  fruit-trees 
in  Russia,  500. 


Dolyeoria  penidUalua,  on  tomatoes 
in  Russia,  189. 

dontinica,  Bhieopertha. 

doniathorpei,  Trama, 

Dorcua  paraUdopipedua,  in  forests 
in  Scotland,  470. 

doraalia,  Cha^epua, 

doraana,  Cydia  (Grapholitha). 

doraata,  Apia  ;  Dielta  ;  OacineUa, 

doraator,  Microbracon. 

Doryphora  decemlineata  (sec  Lepti- 
notaraa). 

doryphorae,  Doryphorophaga  (Phoro- 
eera). 

Doryphorophaga  dberranay  sp.  n., 
parasite  of  Leptinotaraa  decem- 
lineata, etc.,  in  N.  America,  279. 

Doryphorophaga  doryphorae,  para- 
site of  JJeptinotaraa  decemlineata 
in  U.S.A.,  617. 

Douglas  Fir  (see  Paeudotauga  mu- 
cronaia). 

Douglas  Fir  Bark-beetle  (see  Den- 
droetonua  paeudotaugae), 

Doum  Palm  (see  Hyphaenepyrifera). 

Dracaena,  Ooaayparia  ulmi  on,  in 
Britain,  123 ;  scale-insects  inter- 
cepted on,  in  California,  286, 400 ; 
PaeudococetM  adonidum  on,  in 
New  Jersey,  204 ;  Hemiehionaapia 
aajndibtrae  on,  in  Seychelles,  442. 

Draecuiacephala  angulifera,in  Maine, 
455. 

Draecul{icephala  moUipea,  on  grasses 
and  cereals  in  U.S.A.,  887,  407 ; 
parasitised  by  AhbeUa  auriacU' 
teUum,  sp.  n.,  m  N.  America,  116. 

Draeculacephcda  reticulata,  on  cereals 
and  grasses  in  U.S.A.,  407. 

Dragon-fly,  eggs  of,  found  in  pear- 
twigs  in  T^ol,  807. 

Draateriua  elegana,  on  cereals  in 
Quebec,  486. 

dregei,  EpUachna, 

Drepana  fcdcataria,  parasitised  by 
Labrorychua  flexoriua  in  Sweden, 
509. 

Drepana  la>certinaria,  parasitised  by 
Labrorychua  flexoriua  in  Sweden, 
509. 

Drepanoaiphum  platanoidea,  in  Nor- 
way, 504. 

Dreyfusia  piceae  (see  Chermea), 

Droaoicha  palavanica,  sp.  n.,  from 
the  Philippines,  200. 

Droaophila,  intercepted  on  cucum- 
bers, 181 ;  on  celery  in  Canada, 
469. 

Droaophila  ampdophila,  on  bananas 
in  New  Zealand,  152;  reared 
from  blueberries  in  U.S.A.,  268. 

Droaophila  mdanogaat^r,  intercepted 
on  apricots  and  figs  in  Egypt, 
231. 

drupiferarum,  Hyloicua, 
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Drynvua  sylvaticus,  on  gooseberries 

in  Russia,  458. 
Dry  abates  viUosus  monticdla  (Rocky 

Mountain    Hairy    Woodpecker), 

destroying     Pinipestia     eimmer- 

numni  in  U.S.A.,  85. 
Dryocoetea  cnUographus,  on  spruce 

in  Finland,  506. 
Dryocoetes  J^ectographus,  on  spruce 

in  Finland,  506. 
duhia,  Lachno8tema ;    Lypha, 
dubius,  Pachycrepoideua. 
diJtgeHi,  Ceroplasies, 
duode<AfrypwMiata,  Crioceris  (Lema) ; 

Diabrotica, 
Diiomitu8    eeramicus,    on    teak    in 

India,  228. 
Duomitus  puncHfer,   in   Barbados, 

257. 
duplana,  Bhyaeionia, 
dupHex,  Pseudcumidia. 
duplicata,  Magdalia. 
dttplicai^M,  Encyrtus  ;   Ips. 
diiponti,  Lepidosaphes. 
Dust    Sprays,    experiments    with, 

against  uhloridea  obsoleta,  448. 
Dutch  East  Indies,  pests  of  coconuts 

.  in,  149-151,  236 ;  (see  Java,  etc.). 
Dutch  Ouiana,  Brassolis  saphorcte 

in,  66. 
dux,  Tropidacris, 
Dyscinetus    barbtUus,    on    crops   in 

Barbuda,  153 ;    on  sugar-cane  in 

Porto  Rico,  865. 
DysdnetfM   bidentatus   (Hardback), 

on  sugar-cane  in  Br.  (ruiana,  859. 
Dyscinetua   geminatua,    on    rice   in 

Brazil,  222. 
Dyscinetus  traehypygus,  on  sugar- 
cane iu  Porto  Rico,  865. 
Dysdercus  (Cotton  Stainer),  causing 

internal  diseases  in  bolls  of  cotton 

in  West  Indies,  884. 
Dysdercus   andreae   (White   Cotton 

Stainer),  in  West  Indies,  48,  432. 
Dysdercus  cirhgtdatus,  on  cotton  in 

Australia,  110,  174. 
Dysdercus   delauneyi    (Red   Cotton 

Stainer),  on  cotton,  etc.,  in  West 

Indies,  416,  432. 
Dysdercus   howardi,    on   cotton   in 

Trinidad,  171. 
DysderciM   howardi   var.  minor,  on 

cotton  in  Trinidad,  171. 
Dysdercus   intermedius,    on    cotton 

and  Hibiscus  in  Nyasaland,  8,  9. 
Dysderc^is  nigrofascicUus,  on  cotton 

in  Nyasaland,  8. 
dysenterica,  Oxythyrea, 

E. 

Ear  Cockles  (see  Tylenchus  tritid), 
Earias,  on  Hibiscus  in  Nyasaland, 
9. 


Earias  cMorana,  on  willow  in 
France,  424;  attacking  forest 
trees  in  Russia,  494. 

Earias  huegeli,  on  cotton  in  Aus- 
tralia, 111,  174. 

Earias  insulana  (Spiny  Boll  Worm), 
bionomics  of,  in  Egypt,  402 ; 
parasitised  by  Ehogas  tefroyi  in 
India,  225;  bionomics  of,  in 
Nyasaland,  7. 

Earwigs,  predaceous  on  scale- 
insects  in  Europe,  492;  para- 
sitised by  BTiacodineura  antiqua 
in  Europe,  824;  on  Oreodaxa 
regdlis  in  Fiji,  92;  destroying 
pupae  of  Depressaria  heradeana 
m  Nova  Scotia,  177;  (see  also 
Forficfda,  et<5.). 

Eastern  Fix  Bark-beetle  (see  Ipa 
bdlsameus). 

Eastern  Peach  Borer  (see  Aegeria 
^exitiosa), 

ebervus,  Ligyrus  ;  Philonthus. 

Eccaptogaster  (see  8colyius), 

Eccoptypterus  sexspinosus,  on  Hevea 
brasitiensis,  889;  on  8horea 
robusta  in  India,  228,  816;  on 
Eugenia  janibos  in  Seychelles, 
442. 

echii,  Monanthia. 

echinocacti,  Diaspis, 

Economic  Entomology,  in  the 
British  Empire,  268;  apparatus 
for  regulating  temperature  used 
in,  169;  necessity  of  liberal 
training  for,  183;  necessity  for 
better  organisation  of,  in  Europe, 
488 :  organisation  of,  in  Russia . 
161,  208,  217,  876,  418,  420, 
500. 

Ecpantheria  eridanus,  bionomics  of, 
in  Porto  Rico,  279. 

Ectaiomma  quadridens,  in  cane- 
fields  in  Br.  Guiana,  465. 

Eddoe,  Aspidiotus  hartii  on,  in 
Barbados,  257. 

Eel-worms,  control  of,  in  Denmark, 
505;  (see  Heterodera  and  Tylen- 
chus). 

Egg  Plant  (see  Solamum  fndongena). 

egregius,  Pteromalus. 

Egypt,  Adiscodiaspis  tamaricolat 
sp.  n.  on  Tamarix  in,  202; 
Ephestia  cauteUa  in,  49,  403; 
bionomics  and  control  of  cotton 
pests  in,  230,  282,  277,  291,  462, 
491 ;  flea-beetles  in,  478 ;  locusts 
and  their  control  in,  856 ;  Ftra- 
ehola  livia  on  Inga  dulcis  in,  473 ; 
pests  of  cereals  in,  254,  291 ; 
pests  of  ground-nuts  in,  256; 
list  of  insects  of  economic  im- 
portance in,  472;  plant  pest 
legislation  in,  281. 

ehr'Mmi,  Aspidiotus, 


INDEX. 


601 


ElaeheHus  meridiotudis,  parasite  of 
Ccdpodes  ethliua  in  Br.  Guiana, 
860. 

Elaeis  (Oil  Palm),  Ischnctspis  fili- 
formis  on,  in  Seychelles,  442; 
Oryctes  rhinoceros  on,  149. 

Elaphidion  mite  (Lime  Twig  Borer), 
on  limes  in  West  Indies,  48. 

Elaphidion  viUoaum,  food -plants  of, 
in  N.  America,  75,  118, 118, 170. 

ElMwucha  griaeus  (see  CUnocoris), 

Elasmus,  parasite  of  Parametriotes 
theae,  sp.  n.,  in  Transcaucasia, 
885. 

Elasnvua  flabeUatus,  parasite  of 
Anarsia  linectUiUa  in  Italy,  1 7. 

Elater  sanguinolenlus,  on  apples  in 
Norway,  502. 

Elaunon  erythrocephcdus  (see  Dia- 
verasticus). 

Elder,  821 ;  pests  of,  in  Russia, 
188,  459 ;  ThyridopUryx  ephemer- 
aeformis  on,  in  U  ».A.,  289. 

deganSy  Chiiimeurus  ;  Crambus  ; 
Drasterius  ;  Eriocoecua  ;  Oymno- 
gryUus  ;  Pityolcieines  ;  Zonocerus, 

elephtM,  Balantnua. 

deusinus,  BkizobitM  (see  Anoeoia 
(fuerci). 

Eli8  quin^jueeincta,  enemy  of  Lach- 
nostema  in  U.S.A.,  285. 

eUo,  Erinnyis, 

Elm  ( TJlmu8)y  CcHopha  compresaa  on, 
in  Astrachan,  827;  in  Austria, 
812;  pests  of,  in  Britain,  89, 
128,  469,  470;  pests  of,  in 
Canada,  517,  520;  OcderuceUa 
luteola  on,  in  France,  228 ;  bark- 
beetles  in,  in  Grermany,  408; 
pests  of,  in  Italy,  202 ;  pests  of » 
m  Eusaia,  188,  880,  881,  460, 
496;  OcderuceUa  liUedla,  on  in 
Turkestan,  209;  pest«  of,  in 
U.S.A.,  71,  78-75,  182,  185,  189, 
191,  239,  866,  869,  519. 

Elm  Bark-beetle  (see  Scolytus  de- 
structor). 

Elm  Bark  Louse  (see  Oossyparia 
spuria). 

Elm  Borer  (see  8aperda  tridentata). 

Elm  Leaf  Beetle  (see  OcderuceUa 
luteola). 

dongcUa,  Chionaspis ;  Neosigniphora. 

dongcftus.  Coccus, 

dutdta,  Ephestia. 

Elymus,  pest«  of,  in  France,  882; 
I^seudococcus  neomexiecmus  var. 
utahensis  on,  in  U.S.A.,  290. 

Elytrodon  bidentatus,  in  orchards  in 
Russia,  188. 

emargincda,  Lepidiota, 

emarginatum,  Anobium. 

Emaiurga  cUomaria,  parasitised  by 
Oratichneumon  nigritarius  in 
Sweden,  509. 


Emperorrhinus    defolicUor,    sp.    n., 

defoliating    orchards    in    India, 

127. 
Emphysomera      conopsoides,      pre- 

daceous  on  Adoretus  convpressus 

in  Java,  89. 
Emphytus    cinctus,    on    roses    in 

U.S.A.,  198,  246. 
Emphytus  grossulariae,  in   Russia, 

882. 
Emphytus  truncaius,  on  strawberries 

in  Astrachan,  828. 
Empicoris     varicHosus,     on     Hevea 

hrasUiensis  in  Br.  Guiana,  889; 

parasitised    b^   Aphcmurus   bod- 

Jcini  in  Br.  Guiana,  860. 
Empoa  rosae  (Rose  Leaf -hopper),  on 

apples  in  Nova  Scotia,  867. 
Empoasca  (Apple-tree  Leaf -hopper), 

in  Br.  Columbia,  860. 
Empoasca  flavescens  (Tea  Greenfly), 

65;    on  tea  in  India,  857,  479; 

on  apple  in  U.S.A.,  407. 
Empoasca   mcdi   (Apple-tree   Leaf- 

hopper),     on     apples,     etc.,     in 

Canada,  25,  120 ;  on  apple«,  etc., 

in  U.S.A.,  267,  887,  407 ;    Chry- 

sopa  caHifomica  predaceous  on,  m 

U.S.A.,  409. 
Empoasca  notata,  on  dadap  in  India, 

65. 
Empoasca  obtusa^  immature  stages 

of,  in  U.S.A.,  180. 
Empusa,  infesting  l?cpow<^ma  m- 

danus  in  Porto  Kico,  279 ;  infest- 
ing Tomaspis  saccharina  in  Trini- 
dad,   29;     infesting    ChortophUa 

brc^ssicae  in  U.S.A.,  464. 
Empusa  aphidis,  infesting  Aphids, 

etc.,  in  U.S.A.,  88,  188,  802,  440. 
Empusa  freseniiy  529. 
Emmusa  gryUi,  infesting  locusts  in 

S.  Africa,  802. 
Empusada    chrysota,    visiting   sun- 
flowers in  S.  Africa,  247. 
En^irnwnia  prunivora  (Lesser  Apple 

Worm),  on  fruit-trees  in  Canada, 

25,  27,  120,  860. 
enavcUaf  Diadasia. 
Encarsia    partenopea,    parasite    of 

Aleurodes  brassiccte  and  Siphoni' 

nus  phyllirecie,  55. 
Encyrtus    bogoriensis,    parasite    of 

Coccus  virtdis  in  Java,  88. 
Encyrtus    dupliccstus,    parasite    of 

scale -insects  in  Europe,  492. 
Encyrtus  ensifer,  280. 
Encyrtus  mayri,  parasite  of  Parse- 

topa  latifolieUa,  54. 
Encyrtus  variicomis,  parasite  of  An- 

arsia  linecUeUa  in  Italy,  17. 
endymion,  Enema, 
eneccUoTf  Trichomma, 
Enema  endymion,  on  coconuts  in 

Trinidad,  94. 
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England  (see  British  Isles). 
enstfer,  Encyrtus. 
ensirostris,  aphenopharus, 
Entedon    lepioneurus,    parasite    of 

Cydia  pomoneUa,  16. 
Entedononecrermius  unieus,  parasite 

of  Eiidicleurodicus  hodkini  in  Br. 

Guiana,  360. 
Entomognathus  hrevis,  predaceous  on 

Haltica  in  France,  47. 
Entomological  Appointments,  noti- 
ces of,  248,  868. 
Entomophthora  cmisopUae  (see  Me- 

tarrhtzium), 
Entomophthora  cmlicaey  infesting  Eu- 

proctia    chrysorrhoea   and   Arctia 

caja,  302. 
Entomoscelia   adonidis,   food -plants 

of,  in  Canada,  119;    on  Thymus 

mxirachcMia/nus  in  Russia,  57. 
Epacris  longifoUa,  Eriococcus  m^ti- 

spinus  on,  in  New  South  Wales, 

510. 
Epagoge  rhomhicana,  on  blackberry 

in  Astrachan,  827. 
Epanusia  cdhidava,  sp.   n.,  in  N. 

America,  269. 
Epelia  truncatan'a  var.  faxonii,  on 

cranberry  in  U.S.A.,  174,  487. 
Ephedra  nehrodensia,    Hemiherlesia 

on,  in  Sardinia,  202. 
Ephedra  scoparia,  Hemiherlesia  ephe- 

drarum  on,  in  Spain  and  Sardmia, 

202. 
ephedrarum,  Hemiherlesia, 
ephemeraeformis,  Thyridopieryx, 
Ephestla,  intercepted  in  Egypt  in 

pomegranates,    231 ;     in    stored 

seeds,  etc.,  in  Malaya,  111. 
Ephestia  cahiriteUa  (see  E,  coMtdla). 
Ephestia  coAiteUa  (Fig  Moth),  infest- 
ing rice,  etc.,  in  Mauritius,  49 ; 

intercepted  in   Eeypt  in   pears, 

281 ;    parasitised  by  Bho^as  hit- 

cheneri  in  Ejeypt,  408;    in  dried 

raisins  in  U.S.A.,  271. 
Ephestia  elutdla,  in  ground-nuts  in 

Nyasaland,  9. 
Ephestia  JciihnieUa,  intercepted  in 

flour  in  Egypt,  282;    in  stored 

frain  in  Russia,  102. 
^    ilida,  Lachnostema, 
ephippieUa,  Argyresthia. 
Epicauta  erythrocephcda,  on  fodder 

beet  in  Russia,  459 ;   parasite  of 

Locusta  migratoria  in  Russia,  461. 
Ejncauta  latdinecHataj  on  potatoes 

in  Turkestan,  210. 
Epicauta  vittata,  disseminating  Cer- 

cospora  personata,  444. 
Epicom£tis  hirta,  in  Astrachan,  827  ; 

on  vines,  etc.,  in  Russia,  104,  830, 

332,  875,  460. 
Ej[ndendrum,  Conchaspis  angraeci  on, 

in  Barbados,  257. 


Epidiaspis  gewnadiosi,  in  Greece,  202. 
Epidiaspis   piricda,    on    pears    in 

Italy,  202 ;   control  of,  in  Turke- 
stan, 218 ;   imported  into  U.S.A. 

on  pears,  198. 
Epidinocarsis  snbalhicomis,  sp.  n., 

associated    with    mealy-bugs    in 

N.  America,  269. 
^ngonus,  Pleurotropis. 
Epilachna    dregei    (Potato    Lady* 

bird),  control  of,  in  S.  Africa,  898. 
EpUaehfia  horealis  (Twelve -spotted 

Ladybird),  not  transmitting  wilt- 
disease  to  cucumbers  in  U.S.A., 

886. 
EpUachna    vigintioctopundixta,    on 

pumpkins,  etc.,  in  Australia,  110. 
epilachnaey  Tetrastichus. 
epiliiuMMi,  Phalonia  (Conchylis). 
EpUohium,  Haltica  oleracea  on,  in 

Britain,  109. 
Epinotia,  on  blueberry  in  U.S.A., 

268. 
Epinoiia  fasdolana,  263. 
Epdsema  coeruleocephdlaf  on  cherries 

in  Norway,  502 ;   in  orchards  in 

Russia,  188,  163. 
EpisUia  simula/ns,  in  Russia,  104. 
Epithectis  studiosa,  in  stored  rice  in 

India,  439. 
Epitrimerus  salicohius,  on  wiUows  in 

Russia,  28. 
Epitrix  cucum£ris,  on  potatoes,  etc., 

in  New  Jersey,  14,  185,  267,  889. 
Epitrix  fuscaia,  measures  against, 

on  tobacco  in  Porto  Rico,  865. 
Epitrix  fuscula,  on  86lanum  caroU' 

nenssy  etc.,  in  U.S.A.,  185,  889. 
Epitrix  parmla,  measures  against, 

on  tobacco  in  Porto  Rico,  865; 

in  Virginia,  339. 
Epitrix  subcrinita  (Western  Potato 

Flea-beetle),  on  tomatoes,  etc.,  in 

Br.  Columbia,  25,  361.  " 
Epochra  canadef^is  (Currant  Fruit- 
fly),  in  Br.  Columbia,  25,  861; 

intercepted    on    gooseberries    in 

California,     427;      on    fruit    in 

U.S.A.,  275. 
equestris,  Merodon, 
ercigrostidis,  Tycheoides. 
Eragrostis    ahyssinica    (Abyssinian 

Grass),  Calocoris  a/ngustaitus  on,  in 

India,  229. 
Erannis  tiUaria,  in  orchards  in  New 

York,  73 ;  on  birch  in  U.S.A.,245. 
Eremotylits   a/ngvlaius,   parasite   of 

Ecpamiheria    eridanus    in    Porto 

Rico,  279. 
erichsom,  Lygaeonematus  (Nematus). 
Ericydf^us  ventrailis,  parasite  of  scale- 
insects  in  Eurox>e,  402. 
eridanuSy  Ecpa/ntheria, 
Erigeron  canaderhse,  Asfidiotus  hdi» 

anthi  on,  in  N.  America,  260. 
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ErinnytB  eUo,  on  cassava  in  West 

Indies,  422. 
JBriobotrya  japonica,  Chryaomphdlus 

dictyospermi  on,  in  Sicily,  146. 
Eriocampa  tidumbreUa  (see  Eriocam- 

paides  Umacina)» 
Eriocampoides  aethiops,  on  roses  in 

Norway,    608;     bionomics    and 

control  of,  in  Russia,  496. 
Eriocampoidea    Unutcina    (Pear    or 

Cherry   Slug),   on   fruit-trees   in 

Canaaa,  26,  861,  616 ;  parasitised 

by    Trichogramma    minutum    in 

Canada,   486;    on  fruit-tiees  in 

Norway,  602;    on  chenies,  etc., 

in  Russia,  827,  881,  882,  460,  494 ; 

spraying  against,  in  U.S.A.,  266. 
Eriochiton  tJieae,  on  tea  and  dadap 

in  India,  64. 
Eriococcua,  on  Qaylusaacia  in  U.S.A., 

72. 
Eriococeus  aqpniSy  on  Agonisflexuosa 

in  Australia,  400. 
Eriococcus    cmgukUus,    sp.    n.,    on 

Araiu:aria  eoscdaa  in  Australia,400. 
Eriococcus  apiomorphae,  from  galls 

of     Apiomorpha    maliformis    in 

Australia,  400. 
Eriococcus  aravcariae,  on  Araucaria 

excdsa   in    Australia,    400;     on 

Auraucaria  cookii  in  Ceylon,  18. 
Eriococcus    bdhiae,    on    Crithmum 

maritimum  in  France,  806. 
Eriococcus  hursariae,  sp.  n.,  on  Bur- 

saria  spinosa  in  Australia,  400. 
Eriococcus  5fm,  on  Trachymone  hU- 

lardieri  in  Australia,  400. 
Eriococcus    cost^iricensis,    on    Vac- 

dnium  in  Costa  Rica,  866. 
Eriococcus  confusus,  on  Eucalyptus 

mmifudis  in  Australia,  400. 
Eriococcus  coriaceus,  on  Eucalyptus 

globulus  in  Australia,  400. 
Eriococcus  crofti,  sp.  n.,  on  Eucalyp- 
tus piperita  in  Australia,  400. 
Eriococ-cus  cypraeaeforrais,   on   Ca- 

suarina  in  W.  Australia,  61 0. 
Eriococcus  devoniensis,  in  Britain, 

417. 
Eriococcus    eUga/nSy    on    Casuarina 

humilis  in  W.  Australia,  610. 
Eriococcus  eucalypti,  food -plants  of, 

in  Australia,  610. 
Eriococcus  ^egarius,  sp.  n.,  on  Eu- 
calyptus in  Australia,  610. 
Eriococcus  gumeyi,  in  Au8tr^ia,610. 
Eriococcus  haJceae,  on  Ealea  Hid- 

folia  in  Australia,  610. 
Eriococcus  imperfedus,  on  Melaleuca 

in  Australia,  610. 
Eriococcus   irregularis,   sp.    n.,    on 

Eucalyptus  piperita  in  Australia, 

610. 
Eriococcus  leptospermi,  food -plants 

of,  in  Australia*  610. 


Eriococcus  multispinus,  food-plants 

of,  in  Australia,  610. 
Eriococcus  pietus,  sp.  n.,  on  Euea- 

Iff  plus  in  W.  Australia,  610. 
EnococctM  serratUoHs,  on  Eucalyp' 

tus  gracilis  in  Australia,  610. 
Eriococcus  simplex,  on  Eucalyptus  in 

Australia,  610. 
Eriococcus  sordidus,  on  Hdichrysum 

ferrugineum  in  Victoria,  610. 
Eriococcus  spiniger,  on  Eucalyptus 

in  New  South  Wales,  610. 
Eriococcus  iepperi,  food -plants  of,  in 

Australia,  610. 
Eriococcus    tesseUatus,    sp.    n.,    on 

Eucalyptus  in  New  South  Wales, 

610. 
Eriococcus  tinsUyi,  on  Mdlvastrum 

coccineum  in  U.S.A.,  866. 
Eriococcus  tricarinatus,  on  galls  of 

MaskeUia  globosa  in  W.  Australia, 

610. 
Eriococcus  vUlosus,  sp.  n.,  on  Bur- 

saria  spinosa  in  New  South  Wales, 

610. 
Eriocrama,  on  birch  in  Norway,  604. 
Eriocrama  sparrmanneUa,  604. 
Eriocrama  unimaadella,  604. 
Eriodendron,  Earias  insulam,a  on,  in 

Nyasaland  7. 
Eriodev^ror^      anfractuosum     (Silk 

Cotton  Tree),  Dysdercus  ddau/neyi 

on,  in  St.  Vincent,  416,  470;   m 

Trinidad,  171 ;  (see  also  Kapok). 
Erionota  thrax,  food -plants  of,  in 

Straits  Settlements,  472. 
Eriopeltis  festuccte,  in  Britain,  128, 

417. 
Eriophyes,  spraying  with  nicotine 

against,  on  wiUow  in  France,  424 ; 

on  vines  in  Russia,  876. 
Eriophyes  hrevitarsis,  on  Alnus  gluti- 

nosus  in  Astrachan,  827. 
Eriophyes  carinalus  (Purple  Mite), 

on  tea  in  Ceylon,  479. 
Eriophyes  gossypii  (Cotton-leaf  Blis- 
ter Mite),  on  cotton  in  Barbados, 

266 ;  dispersal  of,  in  West  Indies, 

884. 
Eriophyes  hispidus,  sp.  n.,  on  Eu* 

phorbia  spp.  in  France,  408. 
Eriophyes  macrochclus,  on  maples  in 

Russia,  881. 
Eriophyes  macrorhynchus,  on  maples 

in  Russia,  881. 
Eriophyes  nalepai,  on  Alnus  gluU* 

nosa  in  Astrachan,  827. 
Eriophyes  oleivorus  (Rust  Mite),  on 

citrus  in  Jamaica,  421. 
Eriophyes  padi,  on  plums  in  Russia, 

881. 
Eriophyes   pyri    (Pear-leaf    Blister 

Mite),  on  pears,  etc.,  in  Canada, 

26,  27,  861,   617;    on  pears  in 

Italy,  202 ;  control  of,  on  pears  in 
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Norway,  502 ;  in  orchards  in 
Russia  and  Turkestan,  209,  881, 
494;  food-plants  of,  in  U.S.A., 
51, 1 07, 406 ;  lime -sulphur  against, 
in  U.S.A.,  266. 

Eriopkyes  pyri  var.  variolata,  on 
service-trees  in  Russia,  881. 

Eriaphyes  ribia  (Currant  Bud  Mite), 
a  new  pest  in  Br.  Columhia,  528 ; 
on  currants  in  Norway,  508 ;  on 
hlack  currants  in  Russia,  881. 

Eriaphyes  saZicis,  on  willows  in 
Russia,  28. 

Eriophyes  theae,  on  tea  in  Trans- 
caucasia, 884.  , 

Eriophyes  Uliae,  on  limes  in  Russia, 
827,  881. 

Eriaphyes  trircidiatus,  on  willows  in 
Russia,  28. 

Eriophyes  tHUs,  intercepted  on  vines 
in  Egypt,  281 ;  on  vines  in  Italy, 
202;  in  orchards  in  Turkestan, 
209. 

Eriopus  floridensis  (Florida  Fern 
Caterpillar),  on  ferns,  etc.,  in  New 
Jersey,  14,  81,  259. 

Eriosoma,  on  pears  in  U.S.A.,  252. 

Eriosoma  americcmum,  870;  bio- 
nomics of,  in  U.S.A.,  182. 

Eriosoma  lanigerum  (Woolly  Aphis), 
897;  Chilocortis  quatuorpustid(xtus 
predaceous  on,  in  Argentina,  814 ; 
and  its  control,  in  Britain,  5,  885 ; 
intercepted  on  apple,  etc.,  in  Cali- 
fornia, 286,  864 ;  on  apples,  etc., 
in  Canada,  25,  27,  120,  282,  860, 
867,  517;  in  France,  490;  on 
apples  in  Ital^,  201 ;  and  its 
control,  in  Russia,  881,  458 ;  and 
its  control,  in  orchards  in  U.S.A., 
32,  71,  185,  266,  817,  888,  842, 
869,  406 ;  Coccinellid  enemies  of, 
814,  488;  control  of,  5,  109,  154, 
888,  881,  406;  distinct  from 
E.  pyri,  205. 

Eriosoma  la/nuginosum,  on  TJlmus 
suberosa  in  Astrachan,  827. 

Eriosoma  pyri,  distinct  from  E,  lam- 
gerum,  205. 

Eriosoma  pyricola,  sp.  n.  (Woolljr 
Pear  Aphis),  on  pears  in  Cab- 
fomia,  869. 

Eriosoma  querci  (see  Anoecia), 

Eriosoma  mmi,  in  Norway,  504 ;  in 
Russia,  881. 

Eri  Silkworm  (see  Ailacus  ridni), 

Emohius  explanatus,  on  spruce  in 
Finland,  607. 

erosa,  Agonoscelis  ;  Anomis ;  Maia- 
cosoma;  Phymata, 

eroiias,  Argyroploce, 

erraiica,  Notosiira, 

Ervum  (see  Lentils). 

Eryngium  foetidum,  Hdopeliis  on,  in 
Java,  88. 


Erythrina,  a  shade -tree  for  coffee  in 

Java,  58. 
Erjfthrina  indica  (Dadap),  pests  of, 

m  Ceylon,  479 ;   Eriochiton  theae 

on,  in  India,  64. 
Erythrina   glauca,    Euditdeurodicus 

bodkini  on,  in  Br.  Columbia,  860. 
Erythrina  micropteryx,  E<ypantheria 

eridamus  on,  in  Porto  Rico,  279. 
Erythrina  umiyrosa^  Schisioeerea  pa~ 

ranensis  on,  in  Venezuela,  92. 
erythrocephcda,  Epicauta. 
erythrocephalus,  DiapffrasUeus  {Elau^ 

non). 
erythronota,  Photoptera, 
Erythroxylon  coca  (Coca),  Bhyncho- 

coris  plagiatus  on,  in  India  and 

Ceylon,  489. 
escalantuSf  Athysanus. 
esenbeckii,  Bhogas, 
Estigmene  acraea  (Salt  Marsh  Cater- 
pillar), on  cotton  and  beans   in 

U.S.A.,  265,  819 ;  parasitised  by 

Trichogramma    minuium    in    N. 

America,  116. 
esurier^,  ExophthoHmus. 
ethlius,  Gfdpodes, 
Etidla  zinckenidla,  food-plants  of, 

in  Russia,  414. 
Eublemma,  on  maize  in  Nyasaland, 

8 ;  predaceous  on  Coccus  hesperi- 

dam  in  Rhodesia,  188. 
Eublemma  amoMUs,  predaceous  on 

Tachardia  lacca  in  India,  62. 
Eublemma  coccidiphaga,  predaceous 

on  Tachardia  lacca  in  India,  63. 
Eublemma  cretacea,  predaceous  on 

ToAihardia  lacca  in  India,  68. 
Eublemma    (Auioba)    lilacina,    on 

cacao  in  Java,  852. 
Eublemma   scitula,   predaceous   on 

scale -insects  on  vines  in  France, 

492. 
Eublemma  versicolora,  858. 
EuboUa  arenaoearia,  on  lucerne  in 

Russia  and  Turkestan,  210,  459. 
Eucactophagus  graphipterus,  impor* 

ted  into  New  Jersey  on  orchids, 

14,  198. 
Ettcalym/natus  |>er/ora<t*«,intercepted 

in  California,  475. 
Eucalym/natus  issseUatus,  on  palms 

in  Barbados,  257 ;  intercepted  on 

Bobelinia  in  California,  534;    on 

palms  in  New  Jersey,  204;    in 

Samoa,  128 ;  infested  with  Oepha- 

losporium  lecanii  in   Seychelles, 

441. 
eucalypti^  Eriococcus. 
Eucalyptus,  pests  of,  in  Australia, 

110,  254,  510 ;  oil  of,  experimentB 

with,  as  trap  for  Cetoniids,  806. 
Eucalyptus  diversicolor,  not  attacked 

by   Zeucotermes  spp.  in  U.SA., 

182. 
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Eucalyptus  glohidua,  Enococcus  spp. 
on,  in  Australia,  400,  610. 

Eucalyptus  gomphocephalus,  Erio- 
coccus  tricarinatus  on,  in  W. 
Australia,  510. 

Eucalyptus  marginata,  not  attacked 
by  Leucotermes  spp.  in  U.S.  A.,  182. 

Eucalyptus  miniata,  Aspidiottts  mi- 
niaiac,  sp.  n.,  on,  in  N.  Australia, 
823. 

Eucalyptus  novae-anglicae,  scale -in- 
sects on,  in  New  South  Wales,510. 

Eucalyptus  piperita,  new  species  of 
Eriococcus  on,  in  Austrtdia,  400, 
610. 

Eucalyptus  rostrata,  scale-insects  on, 
in  New  South  Wales,  510. 

Eucalyptus  mminalis,Bfriococeu8  spp. 
on,  in  Australia,  400,  510. 

Euchisttu  variclarius,  predaceous  on 
Acyrthosiphon  pisi  m  U.S.A.,  84. 

EucMara  nigra  (see  E.  subcoervlea), 

EucJUara  subcoervlea,  on  cassava  in 
Java,  88. 

Eucomys  swederi,  parasite  of  scale - 
insects  in  Europe,  492. 

Eueosma  cupressana,  on  cypress  in 
California,  51. 

E-ucosnM  oceUana  (Eye-spotted  Bud- 
moth),  on  apples,  etc.,  in  Canada, 
25,  27,  118,  120,  179,  886,  861, 
870,  480,  486,  519 ;  on  apples  in 
Norwaj,  602 ;  on  apples  m  Italy, 
202 ;  m  orchards  in  Russia  and 
Turkestan,  188,  200 ;  in  orchards 
in  U.S.A.,  266. 

Eueosma  tedeUa,  on  conifers  in 
Russia,  28,  878. 

Eudam/us  proteus  (Bean  Leaf -roller), 
parasites  of,  in  N.  America,  116 ; 
on  PTiaseolus  in  Argentina,  467; 
parasitised  by  Trichogramma  mi- 
nutum  in  Barbados,  821 ;  food- 
plants  of,  in  St.  Vincent,  42. 

Eudemis  hotrana  (see  Polychrosis). 

Et^i(igogu8  pulcher,  intercepted  on 
celery  in  (California,  899. 

Eudiagogus  rosenschoddi,  on  Ses- 
banta  macrocarpa  in  U.S.A.,  72. 

Eudialeurodicus  bodkini,  on  Ery- 
thrina  glauca  in  Br.  Guiana,  860; 
parasites  of,  860. 

Eudipnus  micans,  on  elms  in  Russia, 
460. 

Eugenia,  pests  of,  in  Ceylon,  1 8,  67, 
439. 

Eugenia  jambos,  Pulvinaria  psidii 
on,  in  the  Philippines,  367 ;  pests 
of,  in  the  Seychelles,  442. 

eugenicte,  Aleurodes  ;  Phenaeaspis, 

Eulecanium  hituberoulatum,  on 
apples,  etc.,  in  Turkestan,  209, 
218. 

Evleca/nium  capreae,  on  Bobinia 
pseudacacia  in  Russia,  418. 


Eulecanium  ciliatum,  in  Britain,  128, 
417. 

Eulecanium  comi,  on  vines  in 
Europe,  492 ;  on  Bobinia  pseuda- 
cacia in  Russia,  28 ;  sprays  for, 
in  U.S.A.,  266. 

Eulecanium  coryli,  on  hazel  in  Italy, 
202. 

Eulecanium  ficinum,  sp.  n.,  on  Ficus 
carica  in  Sardinia,  99. 

Eulecanium  niprofasciatum  (Terra- 
pin Scale),  bionomics  and  control 
of,  in  U.S.A.,  262,  282,  428-430. 

Eulecanium  per»icae  (European 
Peach  Scale),  on  Aralia  in  Britain, 
128;  bionomics  of,  on  vines  in 
Europe,  202,  801,  492 ;  on  olean- 
der, etc.,  in  Italy,  201 ;  on  fruit- 
trees  in  Noiway,  502 ;  in  Russia, 
830 ;  on  peaches  in  U.S.A.,  262 ; 
Holeocera  icerytUUa  predaceous 
on,  in  U.S.A.,  890. 

Eulecanium  pruinosum  (Frosted 
Scale),  Chrysopa  calif  arnica  pre- 
daceous on,  in  U.S.A.,  409. 

Eulecanium quer&if ex,  in  U.S.A.,  476. 

Eulecanium  ribis,  on  raspbeiries  in 
Norway,  508. 

Eulecanium  robiniarum,  in  orchards 
in  Russia,  57. 

Eulecanium  tint,  on  vines  in  Astra- 
chan,  827. 

Eulophus  bulmeringii,  parasite  of 
Cydia  ponumella,  16. 

Eulophus  lineaticoxa,  parasite  of 
Paromix  geminateUa  in  U.S.A., 
843. 

Eulophus  scuteUaris,  parasite  of 
scale -insects  in  Europe,  492. 

Eumeces,  predaceous  on  Solenopsis 
nuilesta  m  U.S.A.,  184. 

Eum^erus  strigalus,  on  Narcissus 
poeticus  in  Scotland,  469. 

Eumeta  layardi,  food -plants  of,  in 
Java,  87. 

Eunotus  cretaceus,  parasite  of  scale- 
insects  in  Europe,  492. 

Eunotus  lividus,  parasite  of  Eule* 
canium  nigrofasciatum  in  U.S.A., 
429. 

euonymi.  Aphis  (see  A,  rumicis) ; 
Chionaspis, 

Euonym/us,  HeHothrips  hasmor' 
rhdidalis  on,  in  Argentina,  58; 
Aphis  rumicis  on,  in  Britain, 
398 ;  Pulvinaria  flocdfera  on,  in 
California,  368;  pests  of,  in 
Italy,  201. 

Euonym/us  europaeus,  Clysia  amMgu- 
eUa  on,  in  France,  481 ;  Eule- 
canium capreae  on,  in  Russia, 
414 ;  Chrysomphalus  dictyo- 
spermi  on,  in  Sicily,  146. 

Euonymus  j<vponicus,Chrysomphalus 
dictyospermi  on,  in  Italy,  145. 
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Ettpathithripa     silvestrii,     in     Br. 

Guiana,  860. 
Eupatorium    odoraium,     Dyadercus 
adauneyi  on,  in  St.  Vincent,  416. 
Eupelmu8  charitopcides,  sp.  n.,  from 

^.  America,  408. 
EupdrMiS  coccidis,  280. 
EupelvMM  cyaniceps  var.  amicus,  n., 

from  N.  America,  407. 
Eupdmus  cyaniceps  var.  utakensia 

n.,  from  N.  America,  407. 
Eupdmus  inyoensis,   sp.   n.,   from 

California,  280. 
Eupdmus     koebdei,     parasite     of 

Diptera  in  Br.  Guiana,  860. 
Eupdmus     marylandious,    sp.     n., 

n-om  N.  America,  407. 
Eupdmus  schizoneurcie  (see  Aphiden- 

cyrtus), 
Eupdmus   speciosus,   sp.   n.,   from 

N.  America,  407. 

Euphorbia,  Chrysomphalus  biformis 

on,  in  Barbados,   257 ;      Coccus 

longulus  on,  in  New  Jersey,  204 ; 

Daous  spp.  on,  in  Nyasaland,  454. 

Euphorbia   biglcmdulosa,   decoction 

of,  against  market-garden  x>est8, 

59. 

Euphorbia  charaoiMy  Eriophyes  his- 

pidus  on,  in  France,  408. 
Euphorbia  dendroides,  decoction  of, 
against  market-garden  pests,  59. 
Euphorbia  segetalis,  Eriophyes  his- 

pidus  on,  in  France,  408. 
Euphorbia  sjfdnosa,  Eriophyes  his- 

pidus  on,  m  France,  408. 
euphorbiae,  Apkthona ;  EcHtica. 
Euphorocera  (Phorocera)  daripennis, 
parasite  of  Lepidoptera  in  U.S.A., 
174,  281. 
Euphorocera    floridensis,     sp.     n., 
parasite  of  AnXicarsia  gemmatcdis 
m  N.  America,  279. 
Eupiihedaf  on  sunflowers  in  Cali- 
fornia, 247. 
Eupiiheoia  sobrinaia,  parasitised  by 
Uasinaria  ischnogaster  in  Sweden, 
509. 
Euplectrus,    key   to    N.    American 

species  of,  456. 
Euplectrus  howardi,  parasite  of 
PhragmcAiphila  truncata  in 
Queensland,  344. 
Euploea  core,  in  India,  226. 
Et^octis  chrysorrhoea  (Brown -tail 
Moth),  bionomics  and  control  of, 
in  Canada  and  U.S.A.,  75,  118, 
119,  178,  241,  242,  825,  885,  887, 
367,  484,  525;  on  willow  in 
France,  424;  on  elms  in  Italy, 
202;  bionomics  and  control  of, 
in  Eussia  and  Turkestan,  21,  56, 
57,  105,  188,  168,  210,  880,  882, 
886,  414,  501 ;  imported  into 
U.S.A.,    198,   489;      spread   by 


human    agency,    508;       natural 
enemies  of,  118,  802,  885,  8869 
887,  484. 
Eiyproctis  holoxutha,  on  sugar-cane 

in  Queensland,  845. 
Euproctis  kargalika,  in  orchards  in 

Turkestan,  210. 
Euproctis  ocavUhorrhoea,  in  India,  226* 
Eupteryx  stdluUUa,  on  maple  and 

apple  in  Eussia,  831. 
Eurida,  on  oranges  in  Brazil,  201. 
eurUochus,  Gdligo. 
Ewrixa  exUe,  parasite  of  Lachnos- 

tema  in  U.S.A.,  285. 
Europe,  Aphids  pn  apples  in,  897  ; 
cereal  pests  in,  855,  454 ;  forest 
pests  in,  185,  242,  258,  850,  450, 
466;  scale-insects  on  vines  in» 
492 ;  miscellaneous  pests  in,  181, 
185,  244,  246,  814,  874,  445,  468, 
469,  508,  518,  519;  food-plantB 
of  Anoecia  comi  in,  580;  dis- 
tribution of  Depressaria  hera- 
clea/aa  in,  177;  distribution  of 
Laphygm4i  exigua  in,  291 ;  bio- 
nomics of  Zeuzera  pyrina  in,  273, 
281 ;  diagnosis  of  diseases  of 
bees  in,  197;  beneficial  insects 
introduced  into,  from  America, 
against  grasshoppers,  484 ; 
Calosoma  sycophanta  introduced 
into  America  from,  484;  neces- 
sity for  better  organisation  of 
economic  entomology  in,  488. 
European      Currant     Borer      (see 

Aegeria  tiptdiformis), 
European    Earwig    (see    Forfteuia 

auricularia). 
European    Elm    Scale    (see   Gossy^ 

paria  ulmi). 
European  Fir-trunk  Bark-louse  (see 

Ckermes  piceae), 
European  Fruit  Scale  (see  AspidiO' 

tus  ostreaeformis), 
European      Hornet      (see      Vespa 

crabro). 
European  Mole -cricket  (see  OryUo- 

t<dpa  gryUoicdpa). 
European  Mountain  Ash  (see  Sorbus 

(mcuparia). 
European  Peach   Scale  (see  EuU- 

canium  persicae), 
European  Pear  ScaJe  (see  Epidiaspis 

piricola). 
European    Pine -shoot    Moth    (see 

Bhyacionia  buoliana), 
European  Eed-tail  Caterpillar  (see 

Dasychira  j^udibunda). 
European  Spittle -insect  (see  AphrO' 

phora  spumaria). 
Eurydema  festivum,  in  Eussia,  458. 
Eurydema  festivum  var.  chlorotieum, 

in  Eussia,  458. 
Eurydema  maracandicum,  on  cab> 
bages  in  Turkestan,  210* 


Ewrydnma  (Aeractum.,  on  cabbage  in 

Norway,  602 ;    food-plants  of,  in 

Sweden,  3. 
Evrydtma  omatum,  food-plants  o(, 

in  Russia,  468, 
EurygMter  auftriociM,  on  cereals  in 

Russia,  SSO. 
Ewrygaiter  inttgriceps,   on  cereals, 

etc.,  in    Russia,    104,  SSO,    SSI. 

876. 
Ettrygasttr    maroeeaaui,     on    field 

crops  in  Russia,  876. 
Enrggatter  maura,  on  cereals,  etc., 

in  RussU,  104,  103.  380,  376. 
EuryliAus    larvamm,    parasite     of 

Ditvanura  vinula  in  Sweden,  609, 
Evrytoma  amygdali,  infesting  plum- 

stones  in  Russia,  460. 
Eurytoma  galtaii,  sp.  n.,  reared  from 

OeroplaiUa  gdUaiua   in   Uganda, 

408. 
Eurytoma  ^tdtidiaeapiu,  parasite  of 

Tackardia  laeea  in  India,  63, 
Eurytrach^ua  bwsepiuUitt,  on  coco- 

nate  in  Datch  East  Indies,  237, 
Euryiraehelita   gypaetiM,    on    coco- 
nuts in  Duteh  East  Indies,  287, 
EuTi/trach«lvs  inUrmediwi,  on  coco' 

nuts,  160, 
Eurytraehdug    pilonpea,    OQ    cooo- 

nnte,  160. 
Eust«pet     baiatae     (Sweet     Potato 

Weevil,     Scarabee),     on     sweet- 
potatoes  in  West  Indies,  43,  266, 

422. 
Euttctug    imprMtifrotu    [see    Poly- 

drunw. 
E^ttervtei,  on  coconuts  in  Trinidad, 

94. 
Eutermeg  bUobatua,  in  S.  Africa,  172. 
EutermM  inanig,   on    Hevea  bnui- 

lientis  in  Ceylon,  388, 
EuUrmet  trinervitti,   in   S.   Africa, 

172. 
Eutettix  eoloTadengig  var.  vigtdia  a., 

in  T7.S.A.,  268. 
EuUtUps    Columbiana,     sp.     n.,     in 

U.S.A..  268. 
Euleltix  tiuana  var.  cffronata  n.,  in 

U.S.A.,  268. 
Eutettix  nevada,  sp.  n.,  in  U.S.A., 

268. 
Eutettix  rufrida,  sp.  n.,  in  U.S.A., 

268. 
EvUttix  eeminuda.  in  U.S.A.,  837. 
Eutettix   tmi^a    (Sugar- beet   Leaf- 

bopper),      Ootelra»tiohus      beatue 

introduced  into  California  agunst, 

476. 
Euthripe,  int«rcepted  on  lemon  trees 

in  California,  427. 
Euihripg  pi/ri  (see  Taeniothrifs). 
EulhriveMliei  (seeProniHinieliol. 


Evxeila  anonae,  in  grain  in  U.S.A., 
291. 

Euxoa,  parasitised  by  Berecyntut 
bakeri  gemma  in  N.  America,  269  ; 
IMphinivm  poisonous  to  larvae 
of,  167. 

Euxoa  auxUiarit  (Army  Cutworm), 
bionomics  and  control  of,  in 
Canada,  S46,  622  ;  bionomics  of, 
in  U.S.A.,  477, 

Euxoa  metBoria  (Dark-sided  Cut- 
worm), on  vegetables  in  Canada, 
119,  516. 

Euxoa  oekrogagter  (Red-backed  Cut- 
worm), on  vegetables  in  Canada, 
IIB,  119,  846,  616, 

Euxoa  eeg^um,  bionomics  and  con- 
trol of,  on  cereals,  etc.,  in  Russia, 
19,  60,  104,  163,  164,  218,  292, 
296,  297,  828,  SSO,  3S1,  3SS,  376, 
467,  494 ;  on  cotton  in  Tuikeatan, 
216 ;  on  Smea  bratUientig,  389 ; 
on  Sorghum  vulgare  in  Egypt, 
266. 

Eitxoa  te»»«ilata  (Striped  Cutworm), 
food -plants  of,  in  Canada,  486, 
516. 

Euxoa  tntid,  on  winter  crops  in 
Russia,  104. 

Eusophera  aglaeella,  on  walnuts  in 
Arizona,  818. 

Euzophera  semijunerdig  (American 
Plum  Borer),  in  Canada  and 
U.S.A.,  818. 

Evening  Primrose  (see  Oenotkera). 

Erergegtig  nmogdlig  (Cros-s- striped 
Cabbage  Worm),  on  cabbage  in 
Louisiana,  240, 

Evetria  (see  Ehyadonia). 

examiiuiior,  Pimpla. 

exarata,  MyoealandTa, 

ftceisu*,  AgpidiotuB. 

exdamationig,  Fdtia. 

exempta,  Laphygma. 

exigua,  Laphygma  (CaTodrina). 

exUe,  Eunxa. 

eximiug,  Faehylophus. 

exitioea,  Aegeria  (jSonntnoMba), 

exitio»u»,  Athyganu». 

Exoaaous  deformang,  lime-sulphor 
against,  in  Sicily,  228. 

Exocarpug  cupregtiformig,  Oerocoeettt 
bryoideg  on,  in  Australia,  110. 

Exoehilum  gigant«um,  parasite  of 
D&n4rolimug  pint  in  Austria,  SIS. 

Exoehilum  mundum,  parasite  of 
nyphantria  eunea  in  Canada,  118. 

Exoohomtu,  predaceouB  on  scale - 
insects  in  Sicily,  169. 

ExoehomuB  aaritut,  predaceous  on 
Aphide  and  Coccids  in  Rbodesia, 
878. 
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in  Italy  and  Sicily,  51 ,  222,  486; 

predaceous    on    scale -insects    in 

California,  112. 
Exophthcdmus,   on   cacao  in  West 

Indies,  48,  250. 
Exophthcdmus   esuriens,   on   sugar- 
cane, etc.,  in  West  Indies,  10,  48, 

256. 
Exoprosopa    fasciata,    parasite    of 

Monarda  in  Illinois,  121. 
Exoprosopa  fcMcipennis,  hyper-para- 
site oiTiphia  in  Illinois,  121. 
Exorista,  parasite  of  Lygcieonemaius 

erichsoni  in  England,  244. 
Exorista  petiolata,  parasite  of  Lo- 

phyrus  pini  in  U.S.A.,  248,  286. 
Exorista  pjfste,  parasite  of  Feronea 

minuta  in  U.S.A.,  174. 
Exorista  wlgaris  (see  Phryxe), 
explamdus,  ErnoHus, 
exquisita,  Phytometra. 
exsedoides,  Formica. 
extem^dentiUus,  Crossota^sus, 
extreraitaiis.  Ichneumon, 
Exypnus  ptUchripennis,  destroying 

caterpillars  in  Dutch  East  Inoies, 

286. 
Eye-spotted  Bud-moth  (see  Euoosma 

oceUana), 

P. 

Faba  (see  Bean). 

Fa^ot  Worm  (see  Clania), 

fagt,  AarUus  viridis  ;  Cryptococeus  ; 

FhyUaphis. 
Fagopyrum  esculentum  (Buckwheat ), 

Tyroglyphus  farinae  m,  in  Eussia, 

881 ;  macrosiphum  solanifolii  on, 

in  U.S.A.,  188. 
Fagus  (see  Beech). 
falcataHa,  Drepana, 
fdlcifer,  Ehizoeous  (Ripersia), 
falicus,  Ischnodemus, 
Fall  Army  Warm   (see  Laphygma 

frugiperda). 
Fall  Canker  Worm  (see  AlsophUa 

pometaria). 
Fall    Webworm    (see    Hypha^tria 

cwnea), 
faUaXf  Xylehorus, 
False  Apple  Red  Bug  (see  Lygidea 

msndax). 
False   Cabbage   Aphis    (see   Aphis 


pseudohrassicae). 
False 


Maple  Scale  (see  Phenacoccus 

acericola). 
False  Solomon's  Seal  (see  Maianihe- 

mum  canadense). 
False    Tarnished    Plant    Bug    (see 

Lygus  invitus), 
famelica,  Oerespa. 
farcta,  Celia. 

farinae,  Aleurobius  ;   Tyroglyphus. 
farinalis,  PyrcHis. 


farraria,  Anisoplia, 

fasdalis,  Zinckenia, 

fasciata,  Exoprosopa ;  Phymaia 
erosa ;  Stomatorrhina  {Idia). 

fasciatipennis,  Spalangiom^yrpha. 

fasciatus,  Aeolothrips  ;  Hdiothrips  ; 
Scolytus, 

fasciculatus,  Araecerus ;  Pogono- 
chaerus, 

fasciculatumf  Trogodendron. 

fasdokma,  Epinotia, 

Jasciolaris,  Cterespa. 

fascipermiSy  Exoprosopa. 

fcistidiosa,  Colaspis. 

Fatsia  japonica,  Protopulvinaria  ja- 
ponica  sp.  n.  on,  in  Japan,  419* 

faunus,  XamXhotrachdus, 

faxonii,  Epelis  trwihcaiaria. 

fiMie,  Odontotermes. 

Federated  Mala^  States,  Othreis 
spp.  on  citrus  m,  279 ;  control  of 
coconut  beetles  in,  149 ;  miscel- 
laneous pests  in,  888, 489 ;  control 
of  locusts  in,  95, 122,  455 ;  use  of 
insecticides  in,  10,  111;  legisla- 
tion against  importation  of  plants 
infested  with  Hemileia  vastatrix 
from,  into  Australia,  258;  (see  also 
Straits  Settlements). 

Fdtia  exdamalionis,  and  its  control 
in  Russia,  104,  876. 

Fdtia  malefida,  on  cotton  and 
sweet-potatoes  in  Barbados,  257. 

Fdtia  subterranea,  on  cotton  and 
sweet-potatoes  in  Barbados,  257. 

fem4)raia,  Ohrysobothris, 

fem4)ratus,  Mdanovlus. 

femur-rubrum,  Melanoplus. 

fenestrata.  Anthrax. 

fenestratuSf  Cardiophorus. 

fennicus,  Pityophthorus, 

ferandii,  Chrysomphalus  rossi. 

ferga/nensis,  Polt/drusus. 

Ferns,  pests  mtercepted  on,  in 
California,  114,  182,  475;  Otuyr- 
rhynchus  suLcaius  on,  in  Sweden, 
866;  pests  of,  in  U.S.A.,  204, 
269,  280 ;  Coccus  hesperidum  on, 
in  Zanzibar,  127. 

Fern  Scale  (see  Hemichioruispis 
aspidistrae). 

ferrugineipennis,  Bruchus. 

ferrugineum^  TriboUum  (see  T.  casta* 
neum), 

ferrugineus,  Dacus ;  Bhynchophorus, 

festina,  Stictocephala. 

f estiva,  Caiogramma. 

festivum,  Eurydema. 

Festuca  datior,  Luperina  testa^^ea  on, 
in  Denmark,  8. 

Festuca  m>ina  sulcata,  Cledeobia 
moldavica  on,  in  Russia,  56. 

festucae,  Eriopeliis. 

Foterita,  Sphenophorus  maidis  on, 
in  U.S.A.,  198. 
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ficinum,  EtUecanium  (Lecamum), 

Fious,  AleuTobius  marlatti  on,  in 
Ceylon,  887  ;  Odaniopua  nigri- 
comis  on,  in  India,  62 ;  Anoploc- 
nemia  curvipes  on,  in  Nyasaland, 
8 ;  pestB  of,  in  New  Jersey,  204; 
(see  Pigs). 

Ficus  carica,  Pseudococcus  adoni- 
dum  on,  in  California,  270; 
EuLecanium  ficinum  sp.  n.  on, 
in  Sardinia,  99. 

Ficus  caudistifolia,  Paetukuynidia 
obaiia  sp.  n.,  on,  in  the  Philip- 
pines, 366, 

Ficua  dcutiea,  Hdopdtia  spp.  on,  in 
Java,  448 ;  Batocera  ruhua  on,  in 
the  Vir^  Islands,  203;  Aapi- 
dioiua  tnlohiUformia  on,  in  Zanzi* 
bar,  127. 

Fieua  macrophyUa,  Pleiaiodowtea 
froggatti  sp.  n.  on,  in  Australia, 
488. 

Fiona  nauiarumy  Croaaotaraua  ex- 
iemedenkftua  on,  in  Seychelles, 
442. 

Ficua  niiida^  distribution  of  white- 
flies  on,  887. 

Ficua  nota,  Schizaapia  lohaia  on,  in 
the  Philippines,  867, 

Ficua  orhictUaria,  scale -insects  on, 
in  N.  Australia,  828. 

Ficua  rdigioaa,  scale-insects  on,  in 
India,  225. 

Ficua  atenocarpa,  BlMtcphaga  ghigii 
sp.  n.  on,  in  Australia,  488. 

Ficua  atipulacea,  ChryaomphcAua 
dictyoapermi  on,  in  Sicily,  145. 

ficua^  Aapidioiua  (see  Chryaom- 
phalua  aonidum) ;  LepidoaapJiea 
(MytilMvia) ;  Pvlvinaria. 

Fiddler  Weevil  (see  Frepodea  viU 
taiua). 

Fidia  viticida  (Grape  Boot  Worm), 
on  grapes  in  Canada,  404. 

Fidonia  wavaria  (see  Thamnonoma). 

Fi^,  Cetoniids  on,  and  their  control, 
m  S.  Africa,  895;  new  Chalcids 
in,  in  Australia,  488;  Lepido- 
aaphea  ficua  on,  in  Britain,  128 ; 
DroaophUa  mdanogaat&r  inter- 
cepted on,  in  Egypt,  281 ;  pests 
of,  in  India,  226,  489;  Hemero- 
phUa  nemorana  on,  in  Italy,  202  ; 
Fiorinia  fiorinicte  on,  in  New 
Jersey,  204 ;  EhopaLoaiphum 
dicmihi  on,  in  Bussia,  24. 

Fig,  Wild,  Agaoninae  in,  in  West 
Africa,  878. 

Fi^  Moth  (see  Epheatia  eauUiUa). 

Fiji,  Ooencyrtua  pimficua^  sp.  n., 
parasite  of  Brc^hyjdatya  pcunficua 
in,  67 ;  coconut  pests  in,  91, 
122;  Paeudococcua  intercepted 
on  coconut  palms  from,  in  Cali- 
fornia, 131 ;   banana  pests  in,  91 » 
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152,  255,  256;  miscellaneouB 
insect  pests  in,  91 ;  lantana-seed 
fly  introduced  into,  against 
Lcmtana  camara,  529;  legis- 
lation against  the  importation  of 
plants  infested  with  8pheno- 
phorua  from,  into  Australia,  258. 

Fiji  Chestnut  ^nooorpiM  edulia),  88. 

ftlamentoaua,  Paeudococcua. 

filiformia,  lachnaapia, 

fiLipenduLcie,  Zygaena. 

Fitippia  dleae,  on  olives  in  Italy, 
206,  402;  ChUocorua  hipuatu- 
laitua  predaceous  on,  in  Italy,  51, 

filippii,  Ojfhionewrua  (see  Poropoea 
defilipp%i). 

fimimata,  Bhieocoecua(8cutare). 

findtima,  Trachea  (Elttdena)  baai' 
linea, 

Finland,  Depreaaaria  heradeana  on 
parsnips  in,  177;  Lygaeonematus 
erichaoni  in,  248 ;  pests  of  spruce 
in,  505. 

Fiorinia  acaciae,  on  Acacia  in  N. 
Australia,  828. 

Fiorinia  aaidiae  (see  Leueaapia 
gigaa). 

Fiorinia  fioriniae,  on  coconuts  in 
Barbados,  257;  intercepted  on 
coconuts  in  Califomia,  400 ;  food- 
plants  of,  in  Ceylon,  18;  food- 
plants  of,  in  New  Jersey,  204; 
on  Cdtia  phUippinenaia  in  the 
Philii)pines,  367;  on  citrus  in 
Jamaica,  421. 

Fiorinia  maakeUi  (see  Leueaapia). 

Fiorinia    morriai     (see    Leueaapia 

Ftorinia    plumtaama,    sp.    n.,    on 

Neditaea  in  the  Philippines,  866* 
fioriniae,  Fiorinia. 
Fir,  8irex  gigaa  in,  in  Britain,  121 ; 

pests  of,  in  Bussia,  28,  138,  412 ; 

Chermea  on,  in  U.S.A.,  258;  (see 

Abiea  and  Picea). 
Fir,  Douglas  (see  Paeudotauga), 
Fir,  Silver,  Chermea  abieUa  on,  in 

Bussia,  168. 
Fire    Blight    (see   BaoiUua   amylo* 

vorua). 
Fire  Cherry  (see  Bird  C!herry). 
Fire-worm    (see    Ehopohota    vaeei* 

niana). 
Fish  Oil  Soap,  against  Aphids  and 

Coccids,    249,    848,    862,    407; 

against  Idiocerua  spp.,  12,  227; 

in  insecticides,  848,  862, 518. 
fiaaidena,  Hemiberleaia. 
fitchif  Idiocerua ;  Promachua, 
flabeUaiua,  Elaamua. 
Flacherie,    infesting    Lepidoptera, 

16,    298,    808;       carbolic    acid 

against,  412. 
JUminiua,  Homaiotylua, 
fiammea,  Panolia. 
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Flat-headed  Apple -tree  Borer  (see 
Chrysohothris  femarata). 

Flat-headed  Cherry-tree  Borer  (see 
Dicerca  divariccda), 

fla/va,  Sipha. 

fiavago,  Xanihoeda. 

jlofveolat  Agromyza, 

flavesoens,  Anagrua  ;  Em/poctaca  ; 
Sitones  ;   ViUa, 

flavicans,  Theronia. 

flavicamis,  Phytomyza, 

flavicosta,  Aroyptera, 

flavifrona,  Caenosia. 

flcmacAoT,  Crypiu8» 

flavucUera,  Tomaspis, 

flavipeSf  Apion  ;  ChcHoia  ;  CUdo- 
gastra  (dleigastra) ;    Leuootermes. 

flaviventris,  Neurotoma. 

jlavolinecsta,  Tipula ;  OsmiUa, 

flavomacfdata,  aeterarrhvna. 

flavopdUicUa,  Signiphora, 

flavoscuUUum,  Coccaph<igu8, 

flavus,  Lasiua  ;   Thrvpa, 

Flax,  Cnepluma  wdnbomiana  on,  in 
Holland,  489 ;  pests  of,  in  Russia, 
458. 

Flax,  New  Zealand  (see  Phormium 
tenax). 

Flea-beetles,  spreading  Mckcros- 
porium  solani  in  tomatoes  and 
potatoes  in  Br.  Columbia,  27;  (see 
JSpitrix,  PhyUoireta,  etc.). 

fletcheri,  Aphidius ;  Bracon ;  MegoriS' 
fiMis ;  Opius. 

flexariua,  Labrorychus. 

floccifera,  Pulvinaria, 

floccoaa,  NewstecuLia, 

flocco8U8,  Aleuroihrixua, 

flarea.  Aphis, 

floricola,  Monomorium. 

Florida,  pests  from,  intercepted  in 
California,  177,  286,  864,  899, 
476 ;  whiteflies  on  citrus  in,  887, 
421 ;  Anasa  cmdreaii  on  Cucurbi- 
taceae  in,  451 ;  Seapteriscus  abhre* 
vicAus  on  crape-fruit  in,  52 ;  fungi 
infesting  Aleurodids  in,  802;  cya- 
namide  against  root-knot  in,  50. 

Florida  Citms  Spray,  against  citrus 
and  cacao  pests,  421. 

Florida  Fern  Caterpillar  (see 
Eriopus  floridensis), 

Florida  Red  Scale  (see  Chrysomr 
phalus  aanidum), 

JUyiridensia,  Ceraplastes ;  Eriopus 
(CdUopistria)  ;  Euphorocera ; 
Trialeurodes, 

florum,  Opomyza  (Agromyea), 

Flour,  pests  of,  intercepted  in 
Egypt,  282;  Ephestia  ccmteUa 
{cahiritella)  in,  in  Mauritius,  49 ; 
pests  of,  in  Norway,  508 ;  Dino- 
derus  bifoveolatus  in,  in  Seychelles, 
442 ;  value  of,  as  carrier  for  lead- 
arsenate,  448, 


Flour  Beetle  (see  Tribolium  ferru- 
gineum). 

Flour-paste  Solution,  formula  for, 
against  Tetrcmychus  telariuSy  512. 

Flowed-bog  Fire-worm  (see  Bhapo- 
hota  vacciniana). 

fodiens,  Aspidiotus  ;  Eriosoma 
(Schizoneura). 

foedata,  Atdia. 

foliaoea,  HcHUca, 

fonscolombei,  Ohcdcia ;  Spamonewra. 

Fonscolombia  hrcfggi,  sp.  n.,  on 
Berberis  repens  in  U.S.A.,  866. 

Fonscdomlna  fraxini,  in  Britain, 
417. 

forhesif  L<u:hno8tema  (PhyUophaga). 

Farda,  on  grasses  in  Russia,  874. 

Forda  formicaria,  found  in  ants' 
nest  in  England,  171. 

Farda  furcaSa,  sp.  n.,  in  nest  of 
Myrrmca  Ickevimodis  in  England, 
28. 

Forda  hexagona,  sp.  n.,  in  nest  of 
Formica  jusca  in  England,  28. 

Forda  viridaaia,  found  in  ants'  nest 
in  England,  171, 

Fordea,  systematic  position  of,  874. 

Fordiruiy  systematic  position  of,  874. 

Forest  Tent  Caterpillar  (see  Mala" 
coaoma  disstria). 

Forests,  pests  of,  in  Australia,  510 ; 
DendrolifMia  pini  in,  in  Austria, 
812 ;  pests  of,  in  Britain,  47, 118, 
242,  248,  888,  850,  886,  470; 
pests  of,  in  Canada,  284,  247,  887, 
884,  528,  581 ;  pests  of,  in  Fin- 
land, 248,  505;  pests  of,  in 
France,  490;  pests  of,  in  Ger- 
many, 8,  242,  248,  441 ;  pests  of, 
in  India,  128,  228,  815,  858,  417 ; 
pests  of,  in  Italy,  117,  492 ;  pests 
of,  in  Russia,  19,  20,  28,  41, 
101-108,  188,  168,  242,  880,  877, 
411,  412,  418,  457,  494-499; 
pests  of,  in  Scandinayia,  842, 
248,  802,  855,  508,  505,  507; 
effect  of  cultivation  of,  on 
Mdoloniha  in  Russia,  101,  108; 
pests  of,  in  U.S.A.,  84-86,  69,  72, 
189,  191,  204,  205,  284,  242,  248, 
244,  247,  258,  261,  264,  886,  884, 
881,  419,  450,  490,  528 ;  Stroma- 
Hum  harhatum  in  f  417. 

Forficula  awrioularia,  on  veffetables 
in  Norwa;^,  502;  on  chrysan- 
themums in  Russia,  164;  im- 
ported into  U.S. A.,  199;  para- 
sitised by  Digonochaeta  aeti' 
pennia,  55. 

Forficula  tomia,  parasitised  by  EKa-^ 
codinewraantiguaia  S.  Russia,824, 

Formalin,  against  Formica  hercu- 
lecma  in  Norway,  504;  cost  of, 
in  Russia,  28;  as  a  soil  dis- 
infectant, 85. 
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Formica,  Eipersia  trichura  in  nests 

of,  in  U.S.A.,  866. 
Formica  ezsectoides,   attending   on 
Vanduzea  arquata  in  U.S.A.,"  116. 
Formica  fusca,  Forda  hexagona  in 
nest  of,  in  England,  28;     pre- 
daceous  on  Lygu8  invitus  in  Nova 
Scotia,  520. 
Formica  fusca  var.  aubaericea,  pre- 
daceous  on  CJuyrtophUa  hrMsicae 
in  U.S.A.,  464 ;    associated  with 
Eulecanium     nigrofaadatum     in 
U.S.A.,  429. 
Formica      herculea/na,      potassium 
cyanide  against,  in  Norway,  604. 
Formica    obacuriventriaf    attending 
on   Vanduzea  arquaia  in  U.S.A., 
116. 
Formica  rufa,  on  fruit  in  Canada, 

120. 
Formica    truncicda    viUegra,    asso- 
ciated   with    Eulecanium   nigro- 
faadatum in  U.S.A.,  429. 
formicaria,  Forda, 
formicarium,  Macroaiphum;     Mar- 

garodea, 
formicariua,  Cylaa, 
Formicencyriua   thoreavini,   sp.    n., 
parasite  of  Dadylopiua  confuaua 
m  North  America,  269. 
Formosa,   Leucophlebia  lineata  on 

sugar-cane  in,  489. 
formoaa,  Didia, 
fomicatua,  Xyleborua, 
forateri,  PayUa, 
foaaator,  Ligyrua, 
foaaor,  Ligyrua, 
joveolaia,  Avhia, 
foyeoUstua,  Opiua, 

Poulbrood,     infesting     bees,     197, 
891 ;     diagnosis  of,  197 ;     legis- 
lation   respecting,    in     Ontario, 
197. 
Pour-lined  Leaf-bug   (see   PoecHo- 

capaua  lineatua). 
Pour-spotted   Weevil   (see   JHocci- 

andra  frumenti). 
Fowls,  destroying  insects  in  Canada 
and  U.S.A.,  286,  291,  871,  618, 
627;  spreading  PhyUoxera  in 
Italy,  167;  destroying  cock- 
chafers in  Russia,  467. 
fragariae,  Taraonem/ua. 
Prance,  miscellaneous  insect  pests 
in,  19,  99, 181,  222,  228,  242,  246 ; 
806,  882,  883,  408,  428,  480,  608 ; 
scale-insects  in,  801,  806;  pests 
of  vegetables  in,  48, 177,  804,  306, 
426;  bionomics  and  control  of 
vine  pests  in,  66,  78,  186,  222, 
228,  224,  261,  262,  299,  800,  801, 
809,  382,  888,  402,  486,  487,  481, 
490,  492,  493,  618,  614;  pests 
from,  imported  into  U.S.A.,  31, 
198,  276;  new  beneficial  fungi 
(C378) 


in,  426;  ErUom^^gnaihua  brevia 
predaceous  on  HaUica  in,  47 ; 
IPlagia  trepida  parasite  of  Noctuid 
larvae  in,  70 ;  plant  protection 
service  in,  498. 

FranklinieUa  citripea,  sp.  n.,  on 
citrus  in  Cuba,  362. 

FranklinieUafuaca  (Tobacco  Thrips), 
in  Russia,  297. 

FranklinieUa  inaularia,  on  Courou- 
pita  guyanenaia  in  Br.  Guiana, 
360. 

FranklinieUa  robuata  (see  KaJco- 
thripa), 

FrofltMinieUa  (IMhripa,  Haplo- 
thripa)  tritid  (Wheat  Thrips),  on 
blackberry  in  Arizona,  818 ;  bio- 
nomics of,  on  wheat  in  Russia, 
104,  166,  166,  880;  Chryaopa 
califomica  predaceous  on,  in 
U.S.A.,  409. 

fraterculua,  Anaatrepha. 

fratemaf  Lachnoatefma. 

fratemua,  Coccophagua. 

fraxini,  Fonacolombia ;  Hyleainua 
(Leperiainua) ;  PayUopaia, 

fraxinicola,  PayUopaia, 

Fraxinua  (see  Ash). 

frenatua,  Alddea, 

French  Bean  (see  PJiaaeclua  vul- 
garia), 

frenchi,  Froniina ;   Lepidiota, 

frigidana,  Olethreutea  (see  0.  eon* 
aan^inana), 

friachii,  AnomoHa, 

frit,  OacineUa  (Oadnia), 

froggatti,  Brontiapa ;  Lepidiota ; 
Pidatodontea, 

FroggattieUa  penieiUaJta,  in  Ceylon, 
18. 

Froghopper  (see  Tomiaapia), 

frontaiia,  Coceua  ;  Platymetopiua  ; 
Syatena, 

Frontina  aietiae,  parasite  of  La* 
phygma  frugiperda  in  Jamaica, 
428. 

Frontina  frenehi,  parasite  of  Cera- 
tomia  catdvae  in  U.S.A.,  281. 

Frontina  tenthredinarum,  parasite  of 

a^gaeonemaiAM  erichaoni  in  Can- 
a,  244. 

Frosted  Scale  (see  Eulecanium  pru» 
inoaum), 

frugalia,  Moda, 

frugiperda,  Laphygma, 

Fruit,  Dried,  pests  intercepted  in, 
in  California,  476 ;  Epheatia  eau- 
teUa  (cahiriteUa)  in,  in  Ej^ypt,  49 ; 
Plodia  interpuncteUa  in,  m  Turke* 
Stan,  210. 

Fruit-flies,  time  for  spraying  against, 
in  Canada,  97 ;  odours  attractive 
to,  in  India,  66;  methods  of 
destroying,  in  New  South  Wales, 
60  ;  (see  VeraUtia,  Daoua,  etc.). 
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Fruit-tree  Leaf-roller  (see  Oaooeeia 
argyrospUa), 

Fruit-worms  (see  Xylina). 

frumenti^  Diocakmdra. 

Fuchsia,  Pseudococctis  dtri  on,  in 
New  Jersey,  204. 

ftdiginosus,  Uodiodes. 

fviUafwayi,  Diaohasma, 

fiiUOf  PoiyphyUa, 

f Monica,  Othreis  {Ophiderea), 

fulmcomis,  Haplocampa. 

ffdvipea,  Apantdes. 

fidvopUosum,  Criodian, 

ftdvua,  HypaeUmotiM ;  Spamopdlius. 

FunuMO,  on  honeydew  secreted  by 
Tcumardia  Ictcca  in  India,  62. 

fumiferana,  Tortrix  (Rarmologa), 

funefyrana,  Oydia  {Orapholitha). 

funebris,  BruchaphagTM. 

funerdlis,  Desmia. 

funesta,  Oxythyrea. 

fifnestus,  Ichneumon. 

Fungi,  Beneficial,  29,  80,  83,  87,  80, 
91,  94,  166,  188,  235,  244,  260, 
270,  306,  322,  380,  428,  425,  480, 
464,  472,  529 ;  history  of  utilisa- 
tion of,  against  insects,  801-804. 

Fungi,  Injurious,  spread  by  insects, 
27,  71,  180,  842,  444,  451. 

fimgicola,  Anoecia  (see  A,  queroi), 

fur,  Ftinus, 

furcaia,  Aelia ;  Forda  ;  Papaipema. 

furcifera,  Chrofptolitha  (Xylina), 

Furcraea,  Saissetia  depresaa  on,  in 
Barbados,  257. 

Sfura,  Chionaapia, 
miture,   damaged   by   Anohium 
atriatum,  etc.,  in  Norway,  503,504. 

Furs,  Tinea  pdUoneUa  infesting,  in 
Norway,  608. 

furtivua,  iHi^ua. 

Fuaariufn,  disseminated  by  grass- 
hoppers, 445 ;  Trijfhlepa  ifmdio- 
aua  infecting  maize  with,  in 
U.S.A.,  451. 

fuaca,  Buaaecia ;  Oomya  ;  Formica ; 
Laehnoatema ;  Protaetia. 

fuacaia,  Epiirix, 

fuadcepa,  OhortopkUa  (Pegomyia, 
Phorhia), 

fuacicoJUa,  Ageniaapia, 

fuadcomia,  Trichothripa. 

fuacUcibria,  MegiUa, 

fuadpennia,  Aphdinua ;  Ocyptam/ua 
(Bacoha), 

fuadpea,  Codichneumon. 

fuadpunctdla.  Tinea. 

fuactua,  Epitrix. 

fuacum,  8teth4>phyma ;   Tetropium. 

Fuaidddium  pyrinum,  infesling 
pears  in  Russia,  107. 
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galathea^  Glenea. 


galbamUa,  CMechia. 

galeati,  Eurytoma. 

gaieatua,  Ceroplaatea. 

Oaleruca  capreae,  nicotine  solution 
against,  on  willows  in  France,  424. 

Oaleruca  lineola  (see  OaleruceUa). 

Oaleruca  luteela  (see  OaleruceUa). 

Oaleruca  tanaceti,  on  oats  and  tur- 
nips in  Norway,  501,  502. 

OaleruceUa  capreae  (see  Chleruea). 

OcderuceUa  cavicoUia  (Cherry  Leaf- 
beetle),  bionomics  and  control  of, 
in  U.S.A.,  178,  178,  272,  80&-811, 
841,  447. 

OaleruceUa  decora  (Western  Willow 
Leaf-beetle),  on  poplars,  etc.,  in 
Canada,  249,  480 ;  bionomics  of, 
on  Vacdnium  in  U.S.A.,  263. 

Oalerucdla  lineola,  nicotine  solution 
against,  on  willows  in  France, 
424;  on  apples  and  alders  in 
Norway,  502,  504. 

OaleruceUaluteda  (Elm  Leaf -beetle), 
spread  of,  in  N.  America,  622; 
bionomics  of,  in  France,  228 ;  on 
elm  in  Turkestan,  209;  biono- 
mics and  control  of,  in  U.S.A., 
75,  186,  826. 

Oalerucdla  vihumi,  in  Russia,  880. 

Odleaua  aUveatrii,  parasite  of  fruit- 
flies  in  Hawaii,  114,  400,  474,  586, 

Galiatzin,  spraying  with,  against 
vine  pests,  875. 

gaUarum,  Nematua  (see  Ponlama 
aalida). 

OdUeria  meUondla  (Wax  Moth), 
attacking  bees  in  Germany,  410 ; 
in  Russia,  382;  infesting  bee- 
hives in  West  Indies,  428. 

gaUicola,  Paraaiercla. 

gatMna,  Phytomdra,  CPluaia). 

OardrUa  aomalenaia,  dhryaomj>hdlua 
roaai  ferandii  var.  n.  on,  in  Italian 
Somaliland,  203. 

Garden  Pea  (see  Piaum  aativum). 

Oardenia,  Coccids  and  Aleurodids 
intercepted  on,  in  California,  177, 
286,  276,  427,  475 ;  Orthezia  in- 
aignia  on,  in  New  Jersey,  204; 
Ooccua  viridia  on,  in  the  JPhilip- 
pines,  867. 

Oardeniaflorida  (see  Cape  Jasmine). 

Oardenia  jaaminoidea,  DidUurodea 
dtri  on,  387. 

OarderUa  latifoUa,  Protomdmnana 
longivalvata  on,  in  Ceylon,  18. 

Oofrgaphia  adani,  on  86iamum  earo- 
linenae  in  U.S.A.,  185. 

Garlic,  pests  intercepted  on,  in 
California.  52,  118,  176;  Tony- 
mecua  paUiatua  on,  in  Russia,  207. 

Gas -lime,  against  wireworms  in 
Britain,  285. 

Gasoline,  against  Monomorium pha» 
raonia  in  U.S.A.,  686. 
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gastrica,  SphodromarUis, 
Oasiroidea   cyaneat   intercepted   in 

Hawaii,  276. 
Oiutropacha    neustria    (see    Mala' 

cosoma). 
Oastropaoha  pini  (see  Dendrolimus), 
Oastropacha  quereifolia,  on  pear  in 

Russia,  459. 
Oaiultheria  ahaUon,  PhyUoryeter  goMl- 

therieUa  on,  in  Br.  Columbia,  6. 
gaiUtheritUa,  PhyUorycUr  {LithocoL- 

letis). 
gayi,  Agromyga, 
Oaylu88acia,  J^nooocotMon,inn.S.A., 

72. 
Oayluaaaeia  frondosa,  Mineola  vac- 

cinii  on,  in  U.S.A.,  487. 
€hylu88<icia  haccata,    Mineola  vac- 

cinii  on,  in  U.S.A.,  487. 
Oecinua  viridis  (Green  Woodpecker), 

economic  value  of,  in  Britain,  24. 
Qdechia  gcHhaneUa,  107. 
Qdechia    qosaypieUa     (Pink     Boll- 
Worm),  bionomics  and  control  of, 

on  cotton  in  Egypt,  280,  282,  277, 

892,  408,  472,  491. 
Oelechia  miceUa  (see  Aristotdia). 
Qdechia  naneUa  (see  Becurvaria), 
Odechia    rhombdia,    on    apple    in 

Eussia,  459. 
Qdechia  vUeiUa  (see  PUdyedra), 
gdechi€ie,  Copidosoma. 
Qdonaetha  htrta,  on  Heritiera  fomes 

in  India,  228. 
gemdlatus,  Catharius. 
geminaia,  Solenopsis. 
geminatdla,  Par&mix  {Omix)» 
gemituUue^  Dyscinetus. 
gemmay  Berecyntus  hakeri, 
gemmatcdiSy  Anticarsia  {Thermesia), 
gemmeUa,  Stenolechia. 
gemmisimidans,  Idiocerus. 
g&nictdatay  Phytomyza, 
Qeniocerus  brevicorms,  parasite   of 

CofUarinia  triiici  in   Itussia,   57. 
Chniocerus   davicomis,   parasite   of 

Contarinia  tritici  in   Kussia,   57. 
Grenip,  Pidvinaria  simtdans  on,  in 

Barbados,  257. 
Qenista,   Tychius  pidrostris  on,  in 

Europe,  519. 
genistas,  Arytaena. 
genitalis,  Chartophila  (Adia), 
gennadii,    Diaspie   (see   Epidiaspia 

gennadiosi). 
gewnadiosi,  Epidiaspia, 
Qeoica  camoaa,  found  in  ants'  nest 

in  England,  171. 
Qeometra  aUnciUata  (see  Larentia), 
geometrica,  Ancylocheira. 
Geor^a,  Anthanomua  gremdia  in,  282. 
georgii,  Qnwtolitha  (XyUna). 
Geranium,  MddUmtha  mdclonlha  on 

in  Italy,  202 ;   Paeudocoecua  citri 

on,  in  JSTew  Jersey,  204. 


Geranium,  Wild,  Tdranydhua  Uikh 

riua  on,  in  U.S.A.,  518. 
Qereapa  famdiea,  in  Barbados,  857. 
Qereapajasdolaria,  on  Lignum- vitae 

in  Barbados,  257. 
germanica,  Veapa, 
Crermany,  forest  pests  in,  3,  248^ 

248,  441 ;    Tinea  doaceUa  in  dried 

mushrooms   in,    426;     pests    of 

vegetables  in,  15,  48,  177,  409, 

468 ;  use  of  insecticides  in,  441  ; 

revision  of  Anomaloninae  of,  408 ; 

bark-beetles   on   elms   in,    408; 

Phora  rufipea  on  lucerne  in,  410; 

diseases  of  bees  in,  410;   control 

of  Oheimatobia  brumata  in,  160. 
geatrai,  Ooptotermea  (Termea), 
geyeri,  Oeceticua, 
ghigii,  Blaatophaga, 
Ghost   Swift  Moth   (see    Hepiaiua 

humuli). 
Giant  Locust  (see  Tropidacria  dux). 
Giant  Moth  Borer  (see  Caatnialicua)* 
gibhoaa,    Lachnoatema ;     Onciderea. 
gibboaua,  Ligyrua, 
gibbua,  Bruchophagua, 
gideon,  Xylotrupea, 
giffardi,    JBemiaia ;    Dirhinua ;    Te- 

traatichua, 
gi^awteum,  ExochUum. 
giganteua,  Aleurodicua ;  Bhynchitea. 
gigaa,  Leucaapia ;   Sirex, 
giUettei,  Cothanaapia ;  PaeudoeucoUa^ 
Gipsy  Moth  (see  Lymantria  diapar). 
giraulti,  Oligoaita. 
glabratua,  Uyltuiea  ;  Taxanua  {Ame* 

taate^a). 
glacialia,  HippodanUa. 
Gladiolus,  Apnids  intercepted  on,  in 

Hawaii,  474;     Macroaiphum  ao^ 

lanifolii  on,  in  U.S.A.,  188. 
Glassy  Cutworm  (see  Sidemia  devM- 

iatrix), 
Gleditachia  triaccmtJioa  (Honey  Lo- 
cust), Phenacaspia  apinicola  sp.  n. 

on,  in  Indiana,  178. 
glehnua,  Lachnua, 
Olenea,  sp.  n.,  on  Heritiera  fomea  in 

India,  228. 
Olenea  gdUdhea,  on  teak  in  India, 

228. 
Olenea  apilota,  bred  from  Bombax 

maldbaricum  in  India,  229. 
Oliricidia,  as  shade-tree  for  cacao 

against  Diplodia  in  St.  Vincent, 

416. 
globocxdia,  Atta  moUeri  meinerU, 
globoaa,  Ciatogaater ;  MMkeUia* 
glomeratua,  Apamtdea. 
Olomereila  eingidata,  842, 
gloveri,  Lepidoaaphea, 
Glue,  in  insecticides,  618. 
Glycine  hiapida  and  0,  aoya  (see  Soy 

Bean). 
glydphaga,  Opogana, 
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QlyoipJKigus  spinipes,  infesting  flour 
m  jJorway,  608. 

Glycyrrhiza  glabra,  Hdltica  oleraeea 
on,  in  Russia,  208. 

Qlyphodes  indica,  on  melons  in 
Australia,  110. 

Qlyphodes  unionoilis,  bionomics  of, 
on  olives  in  Italy,  206. 

Olypsus  oonapicwM,  predaceous  on 
jSotnbycomorpha  pallida  in  S. 
Africa,  893. 

Glypia  simpUcipes,  ]parasite  of  Ca- 
coeda  argyrospUa  m  U.S.A.,  180. 

gnidieUa,  CryptoUabes, 

Qnorimoschema  hdiopa  (see  Phihori» 
m/oea), 

Qnorimoschema  8<Mnar%8,  parasi- 
tised by  Copidosoma  gdechiae  in 
U.8.A.,  162. 

OnorifiMis,  key  to  secies  of,  470. 

Goes,  control  of,  in  timber,  in  U.S.A., 
67. 

Golaadne,  solution  of,  against  Clysia 
ambigudla,  482. 

Golden  Mealy-bug  (see  Pseudoooccus 
aurilanaius). 

Golden  Rod  (see  Solidago  cana- 
densis), 

Oomphocerus  siHrictis,  control  of,  in 
Russia  and  Siberia,  22,  162. 

Chnatocerus  dolichoeerus,  in  N. 
America,  116. 

Oonatocerus  dolichoeerus  var.  ash- 
meadi,  in  N.  America,  116. 

QorustooeriM  ovicenatus,  parasite  of 
Idioeerus  gemmisimulams  in 
U.S.A.,  72. 

Oonatocerus  partifusdpennis,  sp.  n., 
in  U.S.A.,  247. 

Oonepieryx  rhamni,  imported  on 
Cotoneaster  microphyUa  into  New 
Jersey,  891. 

Gonoc-ephfdum  pusiUum,  in  Russia, 
108. 

Gooseberry  (Bibes  grossvlaria),  Epo- 
chra  canadensis  intercepted  on,  in 
California,  427;  Epochra  cana- 
densis on,  in  Canada  and  U.S.A., 
276;  Polychrosis  botrana  on,  in 
France,  481 ;  ^sts  of,  in  Holland, 
90 ;  pests  of,  in  Russia,  21,  188, 
326,  881,  838,  468;  formula  for 
sprays  against  pests  of,  in  U.S.A., 
864. 

Goosefoot  (see  C?ienopodium  album), 

Gordius,  parasite  of  Mdanoplus 
femur-rubrum  in  Canada,  616. 

Gortyna  ochracea  (see  Xcmthoecia 
flavago), 

Gossyparia  casuarinae,  on  Casuarina 
in  Australia,  110. 

Gossyparia  confluens,  on  Euccdypius 
in  Austral]^,  110. 

Gossyparia  spuria,  on  forest  trees  in 
Canada,118;  onelminU.S.A.,866. 


Gossyparia  synearpiae,  on  Syncarpia 

lanrifolia  m  Australia,  110. 
Gossyparia  ulnU,  food-plants  of,  in 

Britain,  128 ;   in  Caufomia,  286. 
gossypieUa,  Aphis ;  GdecMa, 
gossypii,    Acyrihosiphon  ;     Aphis  ; 

Enophyes, 
Gossypium  {see  Cotton), 
Gramaria  sojfeUa,  on  Cajanus  indi- 

eus  in  India,  489. 
GracUaria  eachrysa,  imported  into 

New  Jersey  on  azaleas,  198, 
grckoUicorpus,  Stomatoceras. 
gracUipes,  Anaphes. 
gracilis,  Bibio  ;  Lachnostema ;  Pa- 

rafairmairia, 
graeUiverUris,  Pseudomphcde.  ^ 
Graeffea  cocophaga,  distribution  of, 

on  coconuts,  161;  magpies  thought 

to  be  predaceous  on,  m  Fiji,  122. 
graedsii,  Acontia, 
Grain  (see  C!)ereals). 
Gram  (see  Cicer  arietum). 
Grama    Grass,    Dissosteira    longi- 

pennis  on,  in  U.S.A.,  4. 
Gramang  Ant  (see  PlagieHepis  Ion- 

gipes). 
graminis,  Charaeas ;  Chionaspis. 
graminum,     Pediculopsis ;      8teno- 

thrips  ;   Toxoptera. 
GranadiUa,  Opogona  glyciphaaa  on, 

in  Queensland,  844 ;  Coreid  bugs 

on,  in  Rhodesia,  279. 
granaria,  Odlandra, 
granarium,  Macrosiphum. 
granarius,  SitophUus. 
grande,  Isosoma. 
grandis,  Anthonomus  ;   Gymnaspis  ; 

Lachnostema ;    Ophioneurus  (see 

Poropoea  stcUwercki) ;    Bhizocoe^ 

ous, 
graneUa,  Tinea. 
Grape  (see  Vine). 
Grape  Berry  Moth  (see  PdlychrosiB 

viteana). 
Grape  Flea-beetle  (see  Hdltica  chaiy- 

bea  and  H,  carinata). 
Grape  Leaf -folder  (see  DesmiafunC' 

ralis). 
Grape  Leaf-hopper  (see  Typhlocyba 

comes). 
Grape  Plume  Moth  (see  OxyptHus 

periscdidactylus ). 
Grape-root  Worm  (see  Fidia  rtit- 

cCia), 
Grape,  Wild,  Heterothrips  vitis  sp.  n. 

on,  in  U.S.A.,  178. 
Grape  Fruit  (se^  Citrus  deeum€ma). 
graphipterus,  Eucactophagus, 
GraphoCitha  dorsana  (see  Cydia), 
GraphoUtha  fwrObrana  (see  Cydia). 
Grapholitha  minutana  (see  Cydia). 
Graphclitha  nebritana  (see  Cydia). 
Grapholitha  oceUana  (see  Euoosma). 
Grapholitha  strobileUa  (see  Cydia). 
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Qrapholitha  UdeUa  (see  Eueosma). 

Qraphciitha  vaHegana  (see  ArgyrO' 
pioee). 

GrapioUtha  (Xylina)  hethv/neit  bio- 
nomics and  control  of » on  apples 
in  Canada,  120,  179,  871. 

QrapMitha  fwrcifera,  parasitised  by 
AfUkutaaidy motor  in  Sweden,609. 

Oraptolitha  georgiif  on  apples  in 
Canada,  120. 

Qraptolitha  liusUoinerea,  on  fmit  in 
Canada,  120. 

Qr<»ptophyUuin9  jPseudocoooua  vit' 
gatu8  on,  in  the  Philippines,  867. 

OraptophyUum  harienHSf  Isehnaapia 
langtrokris  on,  in  Ceylon,  18. 

Grasses,  pests  of,  in  Australia,  828, 
471 ;  pests  of,  in  Britain,  128, 
8669  470;  pests  of,  in  Canada, 
28,  486,  61 7,  629;  Luperina 
iesiacea  damaging,  in  Denmark,  8 ; 
Hyaiopterua  j^runi  on,  in  Europe, 
688 ;  migration  of  Anoecia  to,  in 
Europe  and  America,  680 ;  OalO' 
eorU  (mgusttftua  on,  in  India,  229 ; 
pests  of,  in  Norway,  602 ;  pests 
of,  in  Russia,  881,  874,  468; 
pests  of,  in  U.S.A.,  182,  192,  262, 
286,  290,  887,  840,  866,  407,  481, 
446,  447,  464,  477,  612,  684; 
Tyroglyphus  longiar  on,  in  New 
Zealand,  408. 

Grass,  Couch  (see  Agrovyron  repena). 

Grass,  Johnson  (see  Sorghum  haU' 
penae). 

Grass  Moth  (see  Moeis  repanda). 

Grass  Webworm  (see  Crambus  lute- 
oMhis). 

Grasshoppers,  beneficial  insects  in- 
troduced from  America  into 
Europe  against,  484 ;  control  of, 
with  sprays  in  France,  490;  on 
Pinus  tongifolia  in  India,  229 ;  on 
sugar-cane  and  cotton  in  West 
Indies,  48,  482;  bionomics  and 
control  of,  in  Canada  and  U.S.A., 
28,  186,  184,  272,  817,  861,  441, 
476;  disseminating  funffi,  444; 
spraying,  with  Coccobaciuua  aon- 
diorum,  100 ;  estimating  numbers 
of,  70. 

Qraucoiua  mdanopa,  destroying  Dys- 
derouB  oingtikftus  in  Australia,lll. 

Greasy  Cutworm  (see  Agrotis  ypH- 
Ion). 

Great  Spotted  Woodpecker  (see 
DendfoeowM  major). 

Greater  Wneatstem  Maggot  (see 
Meromyoa  (vnMriccMd). 

Greece,  Ueratitis  oapitata  on  citrus 
in,  426 ;  pests  from,  intercepted 
on  olives  in  California,  176 ;  com- 
pulsory fumigation  of  plants  im- 
ported from,  into  ££[ypt,  281 ; 
ilpidiaapis  germadioH  in,  202. 


Greedy  Scale  (see  Aapidiotus  rapax). 
Green  Aphis  (see  Aphis  pomi). 
Green  Apple  Aphis  (see  Aphis  pomi). 
Green  Apple  Bug  (see  Lygua  invitua). 
Green  Bug  (see  Jsezara  virid/vXa). 
Green  Cane  Katydid  (see  ConoeepAa- 

Mdesguttixbua). 
Green   Foxtail  Grass   (see  Setaria 

viridia). 
Green    Fruit   Worm    (see    Xylina 

antennata). 
Green  June  Beetle  (see  AUorrhina 

nitida). 
Green  Lacewing  Fly  (see  Ohryaopa 

caUfomica). 
Green  Muscardine  Funeus  (see  Jfe- 

tarrhizium  aniaopUae). 
Green  Pea  Aphis  (see  Aeyrthoaiphon 

piai). 
Green    Peach   Aphis    (see    Mymta 

peraieae). 
Green  Scale  (see  Ooecua  viridia). 
Green    Woodpecker    (see    Oeoinua 

viridia). 
Greengage,  Eyaiopterua  prwU  on,  in 

Britain,  688. 
greeni,  Aapidiotua  eydoniae  ;  Lach' 

nohiua. 
Oregarina,   spores    of,    carried    by 

insects,  842. 
gregariuat  Eriococcua. 
griaeUaf  Aehroia. 
griaeolat  EpdreUia. 
griaeua,  Clmocoria  {Ekumueha). 
QreviUea    helioaperma,    Eemiohion' 

aapia  minor  on,  in  N.  Australia, 

828. 
QreviUea  rohuata  (Silk  Oak),  PaeudO' 

coccua  oitrophUua  on,  in  California, 

270. 
Grey  Borer  of  Coffee  (see  Anihorea 

leuconotua). 
groaaepunctaiua,  Scapanea. 
groaatuariae,  Aphia ;  Emphytua ;  Syr* 

phua. 
groaavlariaUif  Ahraxaa. 
Ground  Cherry  (see  PhyaMa), 
Ground  Nut  (see  Arach%a  hypogaea). 
Gru-ffTu  Beetle  (see  Bhynehophorua 

pmmmum). 
Gru-gru  Palm  (see  Acrocomia  adero^ 

carpa). 
OryUotaipaf  on  melons  in  Astrachan, 

66;    on  tobacco  in  Russia,  297; 

on  grain  in  Turkestan,  218. 
QryUotaipa  gryUotalpa,  in  Astrachan, 

826 ;  and  its  control,  in  market- 
gardens  in  France,  489 ;  on  chry- 
santhemums in  Italj,  202;    and 

its  control,  in  Russia,  881,  879; 

imported  into  U.S.A.,  198,  199. 
QryUotaipa  wUapina,  on  cotton  in 

Turkestan,  216. 
QryUotaipa  wlgaria  (see  Q.  gryUo- 

talpa). 
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QfyUua  assimUU,  on  vegetables,  etc., 
in  Jamaica,  422. 

OryUua  desertus  var.  fiuikis,  on  cotton 
in  Tnrkestan,  216. 

Guadalonpe,  scale-insectB  on  coco- 
nut and  coffee  in,  805 ;  Dinoderua 
minutua  in,  49. 

Guatemala,  Antisa  andresU  on  Cu«> 
curbitaceae  in,  451 ;  -pesta  from, 
intercepted  in  California,  52 ; 
OhryaompJudiM  perseas  imported 
into  New  Jersey  from,  198. 

Guava  (Paidium  qwiya/ca),  Onct- 
deres  on,  in  Brazil,  219 ;  Aleuro- 
dicus  cocoU  on,  in  Br.  Guiana, 
860;  |>e8ts  intercepted  on,  in 
California,  868 ;  Fseudoparlaioria 
paHatorioides  on,  in  Ceylon,  13 ; 
Aspidiottis  cyanaphyUi  on,  in  Fiji, 
92;  pests  of,  in  India,  18,  66; 
Ceratitis  spp.  on,  in  NyasaJand, 
458 ;  Pidvinaria  psidii  on,  in  the 
Philippines,  867 ;  Argyroploceleu- 
cotreCa  on,  in  Rhodesia,  278 ; 
whiteflies  on,  887. 

OuerineUa  serraUdae  (see  Ckierinia). 

Querima  serratulae,  on  vines  in 
Europe,  492. 

Guinea  Grass,  Schistocerca  paranen- 
818  on,  in  Venezuela,  93. 

guineense,  Tetramarium, 

Gulls,  destroying  locusts  in  Russia, 
22. 

gumeyi,  Erioeoccua, 

gutta,  Phytometra  (Pluaia), 

gutUxtua,  Conoeephaloidea  {Neocono- 
cephaiua). 

guttea,  Paromix  (Omix). 

guthilatua,  Blaniidua ;  Scym/nus. 

guttulosa,  Cyrtacanihacris, 

Oynmaspis  grdndis,  sp.  n.,  on  coco- 
de-mer  in  Seychelles,  442. 

gyimKispis,  PhyUocoptes, 

Qyrrmococcua  agavium,  on  Agave  in 
France,  305. 

Oym/nogryUuB  degans,  on  Hevea 
brasUiensis  in  Straits  Settlements, 
888. 

Qymnosoma  rotundatum,  parasite  of 
Chlorochroa  juniperina  in  Den- 
mark, 442. 

Qynaecia  dirce,  on  coffee  in  Br. 
Guiana,  860. 

gypaetus,  Eurytrctchdua, 

Gypsin  (see  Lead  Arsenate). 


Habrohracon,   parasite    of   La>ei%lia 

coccidivora  in  U.S.A.,  429. 
Habrobracon  plotnikovi,  parasite  of 

CMoridea  obacleta  in  Turkestan, 

126. 
Habrocyiua  doni,  Aeclothripa  faaoia- 

Um  devouring  egg  of , in  Russia,  166. 


Eabroeytua  thyridopterigidia,  hvper- 
parasite  of  TJ^yridopteryx  epheme- 
raeformia  in  U.S.A.,  240. 
Hdbrolepopteryx  pidchripennia  var. 

(leneiacapu^  n.,  280. 
Hadena  hctailinea  (see  Trachea), 

Hadena  devaatatrix  (see  SidetrUa). 

Hadena  iUyrica  (see  Trachea). 

Hadrothrix  purpurea,  parasite  of 
Tachardia  lacca  in  India,  63. 

haerruyrrhoiddUa,  Cercyan ;  HeUo- 
thripa. 

hagenowii,  Tetraatichua, 

Hakea  ilidfolia  (Needlewood),  Erio- 
coccua  hakeae  on,  in  Australia, 
510. 

h^eae,  Eriocoecua. 

Halictua  armaticepa,  on  sunflowers 
in  California,  247. 

Halictua  hdianthif  s^.  n.,  on  sun- 
flowers in  California,  247. 

Halictua  nevadenaia,  on  sunflowers 
in  California,  247. 

Haliaidota  caryae,  Apateticua  eynicua 
predaceous  on,  in  U.S.A.,  186. 

Haltica,  control  of,  in  France,  224, 
383,  424;  Entomognaihua  brevia 
predaceous  on,  in  France,  47; 
on  clover  in  Russia,  295 ;  experi- 
ments in  infesting,  with  Batrytia 
haaaiana,  302. 

Hcdtica  ampelaphaga,  in  vineyards 
in  France,  490;    in  Ecypt,  478. 

Haltica  carinata  (Steel-blue  Grape 
Flea-beetle),  food-plants  of,  m 
Arizona,  317. 

Haltica  oJudybea  (Grai)e-vine  Flea- 
beetle),  bionomics  of,  on  vines  in 
Canada,  120,  404,  517. 

Haltica  euphorhiae,  in  Russia,  108. 

HtdticaJoUacea,  on  apple  and  grape- 
vine m  Arizona,  317. 

Haltica  nemorum  (see  PhyUatreta), 

Haltica  oleracea,  bionomics  of,  in 
Britain,  108;  food -plants  of,  in 
Russia,  108,  208. 

Haltica  ruH,  on  strawberries  in 
Russia,  138. 

Halticua  aaltatar,  168. 

Hamaticherua  mexicanua  (caataneua), 
on  Ohryaophyllum,  ramirdflorum 
in  Brazil,  219. 

hamaiua,  Xantholinua, 

Haplohammua  cervinua,  on  teak  in 
India,  228. 

Haplothripa  {Anthothripa)  aculeatua, 
in  Russia,  104,  165. 

Haplothripa  cahirenaia,  165. 

Haplothripa  heymonai,  sp.  n.,  in 
Russia,  165. 

Htfplothripa  japonicua,  165 ;  on  rice 
in  Japan,  127. 

Haplothripa  JcUmandjarioua,  165. . 

Haplothripa  kurdjumovit  bionomics 
of,  in  Russia,  165. 
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laplothrips  malifions,  sp.  n.,  on 
apple  in  U.S.A.,  862. 

lapCothrips  oryzae,  165 ;  on  rice  in 
Japan,  127. 

laplothrips  aUUices,  in  Russia,  165. 

laplothripa  triUoi{6ee  FranklinitUa). 

laplothrips  usitatus,  165. 

laricot  Bean  (see  Phweolus  wd- 
garia), 

larlequin  Cabbage  Bug  (see  Mur* 
gantia  histrionica), 

larmologa  fumiferana  (see  Tartrix). 

larmologa  miserana^  food-plants  of, 
in  Queensland,  845. 

larpactor,  on  tea  in  India,  65. 

larpalus  adeeaiua  (see  Ophanus), 

larpalus  puhescena  (see  Ophonus), 

laritgi,  PsyUa. 

lartii,  Asptdioiua  ;    Targionia, 

larvester  Ant  (see  Poganomyrmex 
barhcUua), 

Muenateinit  Docioataurua  (Siauro- 
notua), 

lawaii,  Ehiibdocnemia  ohacurua  on 
bananas  in,  152 ;  Bemiaia  giffardi 
on  citrus  in,  887 ;  Nacoleia  blttck- 
bumi  on  coconuts  in,  151 ;  lan- 
tana-sced  fly  introduced  into 
Fiji  from,  529 ;  BatracJiedra  rileyi 
on  grain  in,  291 ;  new  species  of 
Eriophyea  on  Litchi  chinenaia  in, 
420 ;  introduction  and  establish- 
ment of  beneficial  insects  in,  114, 
196,  288,  290,  400,  420,  488,  484, 
474;  quarantine  measures  against 
insect  pests  in,  52,  258;  biono- 
mics and  control  of  Ceratitia 
capitata  in,  124,  184,  289,  508, 
586 ;  pests  intercepted  in  quaran- 
tine in,  114,  178,  282,  276,  400, 
420,  474 ;  x>ests  from,  intercepted 
in  California,  87,  52,  114,  181, 
177,  286,  276,  868,  899,  427,  475, 
584. 

lawthom  (Craiaegua),  Psyllids  on, 
in  Britain,  89,  897,  898;  Poly- 
druaua  aericeua  on,  in  Europe, 
451 ;  not  attacked  by  Becurvaria 
fumeUa  in  Italy,  488;  Scdyiua 
rugidoaua  on,  m  Sweden,  354; 
pests  of,  in  U.S.A.,  99,  182,  848. 

lazel  {Carylua  aveUa/na),  Capsid 
bugs  on,  in  Britain,  108 ;  Euproc- 
tia  chryaorrhoea  on,  in  Canada, 
119 ;  pest*j  of,  in  Italy  and  Sicily, 
76,  202,  488 ;  Apoderua  coryli  on, 
in  Russia,  877 ;  Anobium  rufipea 
in,  in  Sweden,  854. 

[eath,  Clyaia  ambigueUa  on,  in 
France,  487. 

9cabe,  Teriaa, 

lecabolua  aulcaiua,  jaai&site  of  Ano- 
bium rufipea  in  Sweden,  854. 

Bctographua,  Dryocoetea. 

lederahdix  (see  Ivy).j 


hederae,  Aapidiotua  (Ohryaomphdlua). 

Hedge  Mustard  (see  Siaymbriuin 
omoinale). 

Hedge  Nettle,  TetrtMyehua  telariua 
on,  in  U.S.A.,  512. 

HeUifiM  cdUctgraphuSf  on  Anona 
rettouUUa  in  Brazil,  220. 

heimi,  Coptoterwea, 

McUalia,  Sylepta, 

Mianthi,  Aphta  ;  Aapidiotua  ;  HaH^ 
ietua. 

Edianthua,  Ligyrua  gibboaua  on,  in 
U.S.A.,  285;    (see  Sunflower). 

Eelicmthua  lentioularia,  pests  of,  in 
California  and  S.  Africa,  247. 

Edianthua  rigidua,  Papaipema  neeo^ 
pina  on,  in  U.S.A.,  280. 

Edianthua  tuberoaua  (Jerusalem 
Artichoke),  Papaipema  necopina 
on,  in  U.S.A.,  280. 

Edychryaum  dioamifdlium,  OeroeoC' 
cua  bryoidea  on,  in  Australia,  110. 

Edichryaumferrugineum,  EriococcuB 
aordidua  on,  in  AustrfJia,  510. 

Ediconia,  SolUatoeerea  paranenais 
on,  in  Venezuela,  98. 

hdiopa,  PhtJwrimaea  {Qnorimoaehe- 
m>a), 

EdiophUa  uni;functa  (see  Oirphia). 

Ediothia  armigera  (see  Ohtoridea 
obaoleta), 

Ediothia  dipaacea  (see  Cldoridea), 

Ediothia  acutoaa  (see  Mdideptria). 

Ediothripa  faadatua,  parasites  of,  in 
N.  America,  116;  on  olives  in 
California,  118. 

Ediothripa  haemorrhoidaiia,  injuring 
ornamental  plants  in  Argentina, 
58 ;  on  orange  and  avocado  x>ear 
in  Br.  Guiana,  860 ;  on  citrus  in 
California,  864;  on  Cryptoeareya 
peumAM  in  Chile,  466 ;  on  azaleas 
m  Norway,  508;  on  lemons  in 
Sicily,  159 ;  on  coconuts  in  Trini- 
dad, 94. 

Ediothripa  rubrodnetua  (Red-band- 
ed Thrips,  Cacao  Thrips),  on 
cacao  in  Br.  Guiana,  860;  on 
cacao  in  West  Indies,  48,  128, 
250,  416,  421. 

hdix,  Payche  (see  Apterona  crenu- 
Idla). 

Hellebore,  extract  of,  against  insect 
pests,  59,  97,  246,  266,  848;  in 
formula  for  spray  for  orchards, 
864. 

heUerdla,  Blaatodaena  (Lavema), 

heUeri,  Eolotreohia, 

Edopdtia,  food-plants  of,  in  Java, 
88 ;  on  tea  ana  cinchona  in  India, 
65,  128. 

EdopdUa  antonii  (Tea  Mosquito), 
on  tea  in  Ceylon,  479 ;  bionomics 
of,  on  Mdia  in  India,  12 ;  biono- 
mics of,  on  cacao  in  Java,  442-444. 
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HelopdUs  sumahanus,  Bp.  n.,  on 
Vncaria  gambir  in  Sumatra,  481. 

EdopdUs  theivara  (Tea  Mosquito), 
on  tea  in  India,  ilb,  867,  8689 
479;  bionomics  of,  on  cacao  in 
Java,  442-444. 

Hdopa  amsqmliiM,  in  Italy,  202. 

HemeroUtts  pacifieuu,  predaceons  on 
mealy-bugs  in  California,  270. 

Hemerobius  sUgmaUruSt  predaceous 
on  Evlecawium  wigrofaseiaium  in 
n.S.A.,  429. 

Hemerocampa  (Tussock  Caterpillar), 
on  horse-chestnut  in  Canada,  617 ; 
on  cotton  in  U.S.A^  266. 

Hemerocampa  leucostiamaf  control 
of,  in  orchards  in  Nova  Scotia, 
872;  SdlenopHs  tnoUsta  preda- 
ceous on,  in  U.S.A.,  184;  poly- 
hedral disease  in,  420. 

HemerophUa  nemorana,  on  figs  in 
Italy,  202. 

Hemerophila  paHana,  on  apples  in 
Norway,  602. 

Eemiberlesia  ephedrarumt  on  Ephe- 
(2ra  spp.  in  Spain  and  Sardinia,202. 

Hemibenesia  jisHdens  var.  constrieta 
n.,  on  Ehtzophora  mucroruxta  in 
Italian  Somanland,  208. 

Eemiberlesia  provinoialis  (see  Aspi- 
diotus), 

Hemiberiesia  trabuti,  on  Ephedra 
nebrodensie  in  Sardinia,  202. 

hemichionaspiformis,  Lepidosaphes, 

Hemichionaspis,  intercepted  on  air- 
plants  in  California,  177;  on 
sisal  in  Zanzibar,  128. 

Hemichionaspis  aspidistras  (Fern 
Scale),  866 ;  on  citrus  in  Brazil, 
201 ;  intercepted  on  aspidistra, 
etc.,  in  California,  181,  177,  286, 
864,  476 ;  on  bananas  in  Fiji,  91 ; 
food -plants  of,  in  Samoa,  128; 
food-plants  of,  in  Seychelles,  442 ; 
food-plants  of,  in  U.S.A.,  204, 
269,  317. 

Hemichionaspis  minor  (White  Scale), 
on  sisal,  etc.,  in  Australia,  111, 
828;  on  citrus  in  Brazil,  201; 
intercepted  in  California,  286, 
276,  868,  476 ;  on  bananas  in  Fiji, 
91 ;  on  cotton,  etc.,  in  West 
Indies,  43,  267,  422;  parasitised 
by  Aspidiotiphagus  dtriwas  in 
Trinidad,  171 ;  on  coconuts  in 
Zanzibar,  128. 

Hemichionaspis  pseudaspidislrae, 
sp.  n.,  on  Pandanus  odoratissim/as 
in  N.  Australia,  828. 

Hemichionaspis  rhododendri,  128. 

Hemichionaspis  theae  (White  Tea- 
leaf  Scale),  on  tea  in  India,  479. 

HemUeia  vasiatrix,  restriction  on  the 
importation  of  plants  infested 
with,  into  Australia,  268. 


HemUeuea  tiMna,''polyhedral  diseaae 

in,  420. 
HemUeuea    oliviae    (New    Mexico 

Range  Caterpillar),  bionomics  and 

control  of,  in  New  Mexico,  684. 
hemipterus,  OarpophUus ;    Metama^ 

sius ;  Nebaocharis. 
hemisphaerica,  Saissetia  (LecamufH), 
hemisphaericum,  Asterolecamum, 
Hemitdes  ininUous,  parasite  of  Oydia 

pomondUh  16. 
Hemitdes  mesochoridis,  j^arasite  of 

ApatUdes  oongregabas  in  U.SJL, 

281. 
Hemitdes  ruficoxus,  parasite  of  Char- 

tophUa  brassicae  in  Canada,  848. 
Hemitdes  thyridopterigis,  parasite  of 

Thyridopteryx  ephemeraeformia  in 

U.S.A.,  240. 
Hemiteles  utUis,  parasite  of  LophyruM 

pini  in  U.S.A.,  248,  286. 
Hemithea    strigixta,    on    apples    in 

Astrachan,  827. 
Hemlock  (see  Conium  maeulaiufn). 
Hemlock,  Japanese,  Aspidiotus  tou- 

gae  on,  in  New  Jersey,  81,  198. 
Hemlock  Spruce  (see  Tsuga  hetero- 

phyUa). 
Hemp,  pests  of,  in  Nyasaland,  9; 

pests  of,  in  Russia,  108,  188,  218, 

829,  881. 
Henbane  (see  Hyoseyamus  niger). 
HenicospUus  purgatus,  parasite  of 

Lycophotia  margaritosa  in  U.S.A.» 

289. 
Tieparana,  Tortrix  (Pandemis). 
Hepidlus  humuli  (Ghost  Swift  Moth), 

on  herbaceous  plants  in  Scotland, 

469. 
Hepiopdmus  leucostigmuSt  parasite 

of  iJiacrisialubricipeda  in  Sweden, 

609. 
Heptasmicra  curvilineata,  parasite  of 

iHatraea  sacchardlis  in  Br.  Guiana, 

860. 
heracleana,  Depressariti. 
heradei,  Addia. 
Heracleum,  Tet^anychus  tdarius  on, 

in  Turkestan,  216. 
Heracleum  Itmatum  (Cow  Parsnip), 

Depressaria    heradeana    on,     in 

Nova  Scotia,  177. 
Heracleum    sibiricum^    Depressaina 

heradeana  on,  in  Europe,  177. 
Heradeumsphondylium,  Ikpressaria 

heradeana  on,  in  Europe,  177. 
herbcie,  Chionaspis. 
herculeanat  Formica, 
hercfdeanus,  Camponotus. 
Tiercyniae,  Pissoaes. 
Herttiera  fomes  (Sundri),  pests  of, 

in  India,  228. 
heros,  Cerambyx, 
Herse    convch-uli,    on    tobacco    in 

Java,  40. 
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Hervey  Island,  Qraeffea  coeophaga 

on  coconuts  in,  151. 
liesperidun^  Coccus  {Lecamum), 
Hesperodium   caiifomicum,    preda- 

ceous  on  OhoriophUa  brasHcae  in 

Canada,  849»  525. 
Sespenis,  on  coconuts  in  Trinidad, 

94. 
hesperus,  Att€tcu8. 
Hessian    Fly    (see    MayeUcia   des- 

iructar), 
Heterohdyia  ohUensis,  byperparasite 

of  Lcpidosaphes  heckii  in  Chile, 

467. 
heterocera,  Ondderea. 
Heterocordylus,  in  orchards  in  U.S.A. 

245. 
Heterocordylua  maiinus  (Red  Bug), 

on  apples  in  Canada,  517,  521 ; 

on  apples  in  New  York,  446. 
Hetcrodera    radicicdla,    intercepted 

on  potatoes  in  California,   177; 

on   carrots   in    Italy,    202;     on 

chrysanthemums  in  Russia,  164. 
Hetero^amus  ddicaius,  parasite  of 

Cydta  pomoneUa,  16. 
Heteronychua,     on     sugar-cane    in 

Queensland,  845. 
Heteronyx   piceus,    on    lucerne    in 

Australia,  253. 
Heteropelma    cdlcaJtoT,    parasite    of 

Bupdlus  piniarius  in  Sweden,  509. 
Heterorrhina  flavomaotdaia,    in    S. 

Africa,  895. 
Heteronygmia   leuconotfM,    on    ma* 

hogany  in  Nyasaland,  9. 
Heterothripa    cusdleae,    sp.    n.,    on 

Azalea  nudiflora  in  U.S.A.,  862. 
Heterothrips    lyoniae,    sp.    n.,    on 

Lyonia  mariana  in  U.S.A.,  862. 
Heterothrips    vitis,    sp.    n.,    food- 
plants  of,  in  U.S.A.,  178. 
Eeterusia  cingcda   (Red   Slug),   on 

tea  in  Ceylon,  479. 
Eeterusia  magnifica  (Red  Slug),  on 

tea  in  Assam  and  India,  175,  857, 

479. 
Hevea,  methods  of  cultivating,  in 

Java,  85,  444. 
Hevea  brasiliensis  (Para   Rubber), 

pests  of,  889,  465. 
heveae,  Crypkcius, 
hexagona,  Forda* 
heymonsi,  Haploihrips, 
hihemaculorum,  Macrosiphum, 
Hihemia  defoliaria,  in  forests,  etc., 

in  Russia,  21,  188,  880. 
hibemicus,  Da/ctylopius, 
Hibiscus,  pests  intercepted  on,  in 

California,     276,     899;      Earias 

insulana    on,    in    E^ypt,    402; 

Auiaeaspis  peniagona  intercepted 

on,  in  Hawaii,  400 ;   pests  of,  in 

Nyasaland,  8,  9;    Thyridopteryx 

ephemeraeformis  on,  in  U.S.A.,  289. 


Hibiscus  esculerUus  (Okra),  Dysdet' 

cus  delauneyi  on,  in  St.  Vincent, 

416 ;   AnthonoTMM  grandis  on,  in 

U.S.A.,  267. 
Hibiscus  sabdarifa,  Auiacaspis  pen- 

tagona  on,  in  Zanzibar,  128. 
Hickory  (Oarya),  pests  of,  in  U.S.A., 

118,  191,  285,  825. 
Hickory  Bark-beetle  (see  Sedlytus 

puidrispinosus), 
Htdari  ira^a,  on  coconuts  in  Dutch 

East  Indies,  150,  287. 
hUariSt  Auiacophora, 
hiUi,  Asterolecanium^ 
hippocastani,  MeMontha;    TypMo- 

cyba, 
Hippodamia  eonvergens,  predaceous 

on  Aphids  in  U.S.A.,  84, 124, 188, 

270;    controlling  Eriosoma  Umi- 

gerum,  488. 
Hippodamia  glacialiSt  predaceous  on 

Acyrthosiphon  pisi  m  U.S.A.,  84. 
Hippodamia  par enthesiSy  predaceous 

on  Acyrthosiphon  pisi  inU.S.A.,84. 
Hippodamia  tredecimpunctaUif  pre- 
daceous   on    AcyrthosiphoTh   pisi 

in  U.S.A.,  84. 
Hippotion   cderiOf   on    tobacco   in 

Nyasaland,  8. 
hirsuta,  Lachnostema  {PhyUophaga). 
hirta,  EpicomeHs  (Tropinota);   Gel- 

onaetha, 
hirtarius^  Biston, 
hirticomis,  Lytta  (Ocmtharis). 
hirticula,      Lachnostema      {PhyUO' 

phaga). 
hispidulus,  Crypturgus ;  Sitones, 
hispidus,  Eriophyes, 
Hister  stercorarius,   imported   into 

New  Jersey  in  soil  round  rhodo- 
dendron roots,  81. 
histrio,  Leptomctsiix, 
histrionica,  MurgcmUa. 
Hockeria  mtmda,  sp.  n.,  in  Nyasa- 
land, 129. 
Hodotermes  karrooensis,  in  S.  Africa, 

172. 
Hodotermes   transvaalensis,   sp.    n., 

bionomics  of,  in  S.  Africa,  172. 
Hodotermes  viator,  in  S.  Africa,  172. 
hoefti,  Colaphus. 
Hoff-plum,   Baiocera  rubus  on,  in 

the  Virgin  Islands,  208. 
Holcencyrtus    calypso,    parasite    of 

Calpodes  ethlius  in  Br.  Guiana, 

860. 
Holcencyrtus    physokermis,    sp    n., 

parasite  of  Physokermes  picea  in 

N.  America,  280. 
Hotcocera  iceryaeeUa,  predaceous  on 

Coccids  in  U.S.A.,  390. 
Hdeocneme  coeruleocarpa,  on  Ranun- 

culaceae  in  France,  805. 
Hdcopelte   microgastri    (see   Eoris- 

m>enus). 


620 


INDEX. 


Holland,  40;  OhortophUa  hrassicae 
in,  468 ;  Onephasia  wcMbomiana 
on  flax  in,  489 ;  Luj^erina  iestacea 
on  Triticum  repens  m,  4 ;  BTmco- 
dineura  (mtiqua  in,  824;  biono- 
mics and  control  of  Incurvaria 
8pp.  in,  89,  90,  807;  Lygaeone- 
matus  erichsoni  in,  248;  pests 
from,  intercepted  in  California, 
181,  177,  286,  276;  pests  from, 
imported  into  New  Jersey,  81, 
198 ;  Prenolepis  longicamis  inter- 
cepted in  Hawaii  from,  178, 

Holly  (Bex),  pests  intercepted  on, 
in  California,  177,  286;  Phyto- 
myza  c^quifolii  on,  in  New  Jersey, 
81,  198. 

Holly,  American,  Diedrocephdla  cot- 
dnea  on,  in  U.S.A.,  887. 

hcHntiana^  Oxygrafha  (Teras), 

Holotrichia  constrictor,  in  Java,  89. 

Holotrichia  heUeri,  on  cassava  and 
sugar-cane  in  Java,  84,  89. 

Holotrichia  leucophthalma,  on  cas- 
sava and  sugar-cane  in  Java,  84, 
89. 

holoxutha,  Euproctis, 

Honudodisc-a  iriquetra,  on  cotton  in 
U.S.A.,  407. 

Homalonotus  eoriaceus,  on  palms  in 
S.  America,  221,  468. 

Homalonotus  deplanatus,  on  palms 
in  Brazil,  221,  468. 

Honudota  sordida,  enemy  of  Char- 
tophUa  brassicae  in  U.S.A.,  464. 

Homalotylus  flaminius,  parasite  of 
Chilocorus  bipusttUatus  in  £urox)e, 
51. 

HomoeosomanebuleUa,  in  Astrakhan, 
827;  on  sunflowers,  etc.,  in 
Russia,  881,  459. 

Homoeosoma  nimheUa,  on  sunflowers 
in  Russia,  459. 

Honuma  cojfearia  (Tea  Tortrix),  on 
tea  in  India  and  Ceylon,  479. 

Homorocorypha,  on  sugar-cane  in 
Trinidad,  80. 

Homorocorypha  laiiceps,  80. 

Honey,  in  poison  baits  for  Mono- 
morium  pharaonis  in  U.S.A.,  586. 

Honey  Bee  (see  Bees). 

Honey  Buzzard,  destroying  locusts 
in  Russia  and  Siberia,  22. 

Honey  Locust  Tree  (see  Gfleditschia 
triacanthos). 

Honeysuckle  (see  Lonicera). 

Hop  Aphis  (see  Phorodon  humuli). 

Hop  Flea-beetle  (sec  PsyUiodes 
punctulata). 

h^jipkinsi,  Pityogenes, 

Hopla/ndrothrips  affinis,  on  sugar- 
cane in  Br.  Guiana,  860. 

Hoplismenus  dimidiatus,  parasite  of 
bepressaria  heradecma  m  Europe, 
177. 


HopHocampa  hrevis,  control  of,   in 

orchards  in  Russia,  28,  880. 
Hoplocampafidvicomis,  on  plums  in 

Russia  and  Turkestan,  28,  21 0» 

882,  460. 
Hoplocerambyx     spinicamis      (Sal 

Longicom),  on  Bhorea  robusta  in 

India,  228. 
Hopperdozer,  use  of,  against  AgaUia 

sanguinolenta,  518. 
Hops,  Orthesia  urticae  on,  in  Astra- 

chan,    827;     Cnephasia   tDohtbo- 

miopia  on,  in  Bavaria,  489 ;  pests 

of,  in    Norway,   502;     Pyrausta 

nubilalis    on,    in    Russia,    829; 

Papaipema  humvli  on,  in  U.S.A., 

280. 
Horismenus  ap€mtdivorus,  parasite 

of  Errinyis  eUo  in  West  Indies, 

422. 
Horismenus  (Hdlcopdte)  microgastri, 

parasite  of  MicropUtis  eaUdpae  in 

U.S.A.,  281. 
Horistonotus  uhleri  (Com  and  Cotton 

Wireworm),  bionomics  and  con- 
trol of,  in  U.S.A.,  511. 
Hornbeam  (Carpinus),  in  Austria, 

812;    Euproctis  chrysorrhoea  on, 

in    Canada,    119;     Cheimatohia 

brumata  on,  in  Russia,  141. 
Horn  Fl^,  parasites  of,  liberated  in 

Hawaii,  474. 
homi,  TerrtMS, 
Horn  worm  (see  Profoparce), 
Horse   Bean    (see    Canavalia  ensi- 

formis). 
Horse    Chestnut    (Aesculus    hippo* 

castanum),  Hemerocam/pa  on,   in 

Canada,  517 ;  Zeuzera  pyrina  on, 

in  Italy,  202. 
Horse  Nettle  (see  Bolanum  caroU* 

nense). 
Horse  Radish,  PhyUotreta  nemorum 

on,  in  Britain,  109. 
Horse   Radish   Tree   (see    Moringa 

ptervgosperma), 
horsfiddiy  Vasychira. 
horiensiSf  Chakocnema, 
horticola,  Adoretus ;  PhyUoperiha, 
hortueUus,  Crambus. 
hortulanus,  Bibio, 
Hot-Air  Machine,  against  Qdeehia 

gossypidla  in  Egypt,  472,  491. 
House-fly,  parasites  of,  liberated  in 

Hawaii,  400,  474. 
howardi,  Aleurothrixus  ;  Dysdercus  ; 

Euplectis  ;  ProspdUoides, 
Hmcardia  bidavis,  on  Tabemasmjon' 

lana  in  Barbados,  257 ;  on  citrus 

in   Brazil,    201 ;     intercepted   in 

California,  181,  286,  868,  899,  475. 
hudsoniy  Pteronus. 
huegdi,  Earica, 
Humble-bee,  effect  of,  on  clover, 

142. 
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humeraUSf  Isohnotraohelus  ;  Ehyn- 
ehocoris, 

humidiajla,  Cirphis. 

humilis,  Iridomyrmex  ;  Opius  ;  Po- 
cUdgus, 

hummi,  Eepidlwt ;  Fa/paipema, 

Eumulus  (see  Hop). 

Hungary,  bionomics  of  Lema  mda- 
nopa  in,  850;  Leucotermes  luci- 
fuQus  in,  181 ;  food-plants  of 
Phlyctaenodes  aUctictUis  in,  818; 
Pidvinaria  vitis  on  vines  in, 
851. 

Euphina  neriasa,  in  India,  226. 

hunteri,  Sarcophaga. 

hycicinthus,  Rnizoglyphus. 

Eyadaphis  avenae  (see  Aphis), 

hyalinata,  Diaphania. 

hydlinaUdis,  PhaceUura  (see  Dia- 
phania  hyaliruxta), 

hyalinipennis,  Oxycarenus, 

uyalapeplus  uncariae,  sp.  n.,  on 
Uncaria  gambir  in  Sumatra,  481. 

Eyalopteroides  paUida,  sp.  n.,  in 
ants*  nests  in  JBngland,  171. 

Eyalopterus  arundinia  (pruni)  (Mea- 
Iv  Plum  Aphis),  food-plants  of,  in 
Astrachan,  827;  control  of,  on 
Prunue  spp.  in  Britain,  588;  in 
Br.  Columoia,  25;  on  peach  in 
Italy,  202 ;  bionomics  and  control 
of,  in  Russia,  880,  881,  882,  458, 
494;  in  Turkestan,  210;  natural 
enemies  of,  in  U.S.A.,  409,  478. 

Hydran^a,  pests  intercepted  on,  in 
Hawaii,  474. 

EydreUia  gri8e6la,on  oats  in  Norway, 
501. 

Hydrocyanic  Acid,  against  ants, 
186,  504;  against  Aphis  pseudo- 
brMsiccte,  440;  against  Calandra 
oryzae,  108 ;  b*eatment  of  cotton 
with,  280,  892 ;  against  IHarthro- 
nomyia  hypogaea,  445;  against 
Lepidiota,  844;  against  LettcO' 
termes  spp.,  188;  against  scale- 
insects,  18,  91, 195,  270,  804,  427  ; 
against  Tenehroides  in  tobacco, 
239 ;  against  Trioza  alftcris,  107 ; 
against  vine  pests,  812;  not 
recommended  against  mealy-bugs, 
270 ;  unsatisfactory  against  Tyro- 
glyp^htu  lon^or,  404;  ineffective 
against  Enosoma  lanigerum,  5; 
ineffective  against  Cyllene  rohi- 
niae,  41 ;  use  of,  100,  116,  452; 
effect  of,  on  insect  eggs,  67; 
formulae  for  using,  18,  41,  100, 
844,  427,  504;  fumigation  with, 
5,  88,  61,  91,  100,  108,  111,  116, 
188,  280,  804,  812,  815,  892,  404, 
427,  440,  445,  452,  488  ;  portable 
machine  for  fumigating  with, 
815;  effects  of,  on  plants,  41, 
195. 


Eydroecia  micaeea  (Potato  Stalk- 
borer),  on  rhubarb,  etc.,  in  Nova 
Scotia,  878. 

Eydroecia  niditcuM  (see  Apamea). 

hylimformis,  Penuisetia  (Aegeria, 
Bembema,  Seaia), 

Eylmtea  cUer,  destroyed  by  wood- 
peckers in  Britain,  24. 

Eylaatea  cuniculariua,  on  spruce  in 
Finland,  506. 

Eylaatea  glahroitua,  on  spruce  in 
Finland,  506. 

EylaaUa  longifolia,  in  forests  in 
India,  859. 

Eylaatea  paUiatus,  on  spruce  in 
Finland,  506. 

Eylemtfia  antiqua  (Onion  Maggot), 
and  its  control,  in  Canada,  25,  97, 
119,  847,  861, 516,  517 ;  in  Russia, 
881;    in  U.S.A.,  527. 

Eylemyia  coarctata,  on  cereals  in 
Norway,  501 ;  on  cereals,  etc., 
in  Russia,  104,  168. 

Eyleainua  (Leperiainua)  actdeatua, 
384;   in  ash  in  U.S.A.,  205. 

Eyleainua  fraxini,  destroyed  by 
woodpeckers  in  Britain,  24;  in 
ash  in  Germany,  408 ;  in  cherry 
in  Ital^,  201;  in  Russia,  880; 
parasitised  by  Cerocephala  ami- 
gera,  148. 

Eyleaintis  oleiperda,  in  olives  in 
Sicily,  .159. 

Eylobiua  Metia  (Pine  Weevil),  bio- 
nomics and  control  of,  in  felled 
timber  in  Britain,  24,  886 ; 
bionomics  and  control  of,  in 
Russia,  20,  24,  880,  877,  498,  499. 

Eylaicua  drupiferarum,  on  choke- 
berry  in  Br.  Columbia,  25. 

Eylotoma,  on  willow  in  France,  424. 

Eylotoma  pvUata,  on  birch  in  Russia 
168. 

Eylotoma  roaae,  on  roses  in  Russia, 
28. 

Eylotoma  roaarum^  in  Russia,  881. 

Eylotmpea  bajtdua,  on  poplars  in 
Italy,  202 ;  in  timber  in  Norway, 
504. 

Eylurgua  (see  Myeiophilua). 

hyoacyami,  Pegomyia, 

Eyoacyanma  cdhua,  decoction  of, 
agamst  market-garden  pests,  59. 

Eyoacyamua  major,  decoction  of, 
against  market-garden  pests,  59. 

Eyoacyamua  niger  (Henbane),  Pego- 
myia hyoacyami  betae  on,  in  Bri- 
tain, 47 ;  decoction  of,  against 
market-garden  x>ests,  59. 

EypamUya  albopictua,  parasite  of 
Lygaeonemaiua  erichaoni  in  Bri- 
tain, 118. 

Eypaiima  pvlverea,  predaceoua  on 
Tachardia  lacca  in  India,  68. 

Eypera,  on  clover  in  Russia,  298. 
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Hypera  meles,  on  clover  in  Russia, 
295. 

Hypera  nigrirosiris  (Lesser  Leaf 
Weevil),  on  cereals  in  Canada,  485. 

Hypera  puncUda  (Clover  Leaf  Wee- 
vil) (printed  variabilis  in  error), 
in  Pennsylvania,  826. 

Hypera  rumioia,  on  barley  in  Nor- 
way, 601. 

Hypera  variabilis  (Lucerne  Weevil, 
Alfalfa  Weevil),  on  lucerne,  etc., 
in  Turkestan,  210,  213 ;  quaran- 
tine against,  in  U.S.A.,  288,  81 7» 
362;  parasitised  by  Anaphoidea 
IwMi,  55. 

Hyperaspis  binotaia,  predaceous  on 
scale-insects  in  U.S.A.,  282. 

Hyperaspis  lateralis,  predaceous  on 
scale -insects  in  California,  36. 

Hyperaspis  signata,  predaceous  on 
JSulecamum  nigrofasciatum  in 
U.S.A.,  429. 

Hyphaene  pyrifera  (Doum  Palm), 
Chionaspis  pseudonivea  sp.  n.  on, 
in  Italian  somaliland,  208. 

Hyphamtria,  parasitised  by  Apan- 
ikes  Uuteicolor  in  Canada,  836. 

Hyphcmiria  cur^a  (Fall  Webworm), 
on  apples,  etc.,  in  Canada  and 
U.S.A.,  25,  28, 119, 170,  266,  861 ; 
parasites  of,  in  Canada,  118. 

HypoccHa  suhsaJturaia,  on  Quercus 
tncana  in  India,  229. 

hypogaea,  Diarthronomyia  (OecidO' 
myia,  Misospatha), 

HypdlirMias  bdina,  in  India,  226. 

Hypdlim/tias  misippus,  on  cotton  in 
Nyasaland,  8. 

Hypdycaena  livia  (see  Viraehola). 

Hypdlycaena  phUippus,  probably 
recorded  in  error,  on  pineapples 
in  Brazil,  221. 

Hypomeces  squamosus,  on  Hevea 
brasUiensis  in  Malaya,  888. 

Hyponomeuia  ewmymmuSf  on  bird- 
cnerry  in  Norway,  604. 

Hyponorrieula  moIineUtM,  in  Astra- 
cnan,  827 ;  formula  for  spraying 
with  London  purple  in  Astxaonan, 
828;  on  black  and  whibe-thom 
in  France,  489;  Ohdlois  fansco- 
lombei  hyi)erpara8ite  of,  in  Italy, 
806 ;  and  its  control  in  orchards, 
etc.,  in  Russia,  21,  65,  56,  67, 168, 
830,  882,  880,  414,  459,  494,  501. 

Hyponomeuia  padeUus,  on  black- 
and  white-thorn  in  France,  489 ; 
on  plums  in  Italy,  202 ,  on  willow 
etc  in  Russia,  832,  459. 

Hyponomeuia  roreUus,  on  willow  in 
Russia,  459. 

Hyponomeuia  vtn'iabUiSf  on  apples 
in  Norway,  602 ;  in  orchards  in 
Russia  and  Turkestan,  57,  188, 
209,  880. 


Hypopteromalus   tabacum,    parasite 

of  Microplitis  C€Ualpae  in  U.S.A., 

281. 
Hyposapis,  parasite  of  Solenopsis 

molesia  in  U.S.A.,  184. 
Hypsdonoius  fulvus,  on    Malachra 

capOata  in  Trinidad,  171. 
Hypsipyla  robusta,  on  Cedrda  toona 

in  India,  229. 
Hypsopyaia  cosUdis,  on  clover-hay 

in  Turkestan,  210. 
Hyssopus  thymus,  sp.  n.,  in  U.S.A., 

259. 
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Iberian  Peninsula,  new  Cynipids 
and  Cecidomyiids  from,  849. 

leery  a,  on  citrus  in  Australia,  111  ; 
intercepted  in  California,  864, 
534;  Tdephorus  attacking,  in 
England,  822. 

Icerya  montserratensis,  on  coconuts 
in  Trinidad,  94. 

Icerya  palm>eri,  food-plants  of,  in 
Chile,  468. 

Icerya  purchasi  (Cottony  Cushion 
Scale),  on  vines  in  Europe,  494; 
on  citrus,  etc.,  in  Italy,  200,  202, 
402;  food-plants  of,  in  U.S.A., 
204,  841 ;  natural  enemies  of, 
188,  200,  890,  488,  608. 

Icerya  seycheUarum,  intercepted  on 
bananas  in  Egy]^t,  281 ;  on 
Citrus  decum^mus  m  the  Philip- 
pines, 867;  on  CUnis  lim^mum 
m  Zanzibar,  127. 

icerya^eeUa,  Hdlcocera  {Blastobasis). 

Ichneumon,  parasite  of  Pinipesiis 
zimmerm^inni  in  U.S.A.,  86. 

Ichneum^m  amadensis,  identical 
with  J.  laettts,  68. 

Ichneunum  extremiiaUs,  parasite  of 
Oym^dophora  sulphurea  in  U.S.A., 
174. 

Ichneumon  funestus,  identical  with 
I.  laetus,  68. 

Ichneumon  laetus,  parasite  of  Oir» 
phis  unipuncta  in  U.S.A.,  68. 

icnneum&nea,  8phex, 

idaei.  Aphis, 

idaeus,  Papilio. 

Idamotorym/us,  new  genus  of  Chal- 
cids,  806. 

Idia  fasciaia  (see  Stomatorrhina), 

Idiocerus  (Mango  Hopper),  sprays 
against,  in  India,  227. 

Idiocerus  fitchi  (Black  Apple  Leaf  • 
hopper),  on  apples  in  New  York. 
74;  on  apples  in  Nova  Scotia- 
867. 

Idiocerus  gemmisimMUms,  on  pop- 
lars in  U.S.A.,  72. 

Idiocerus  m^ioulipennis  (see  I.  fitchi), 

Idiocerus  provancheri,  in  Maine,  455. 
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Idiocerus  niveosparsus,  control  of» 
on  mango  in  India,  12. 

idiota,  PetUodon. 

Uiat  Apatura. 

Uicis,  Lachnostema ;   Phyiomyza, 

Illinois,  Diptera  in,  121 ;  inverte- 
brate fauna  of,  121. 

iUyrica,  Trachea  {Hadena). 

immaoulata,  Oydocephcda, 

Immortel  Tree  (see  Erythrina  urn- 
brosa). 

imparia,  Prenolepis, 

Itnperaia  ariMainacea,  Earmologa 
miserana  on,  in  Queensland,  845. 

Imperata  cylindrica,  effect  of  pres- 
ence of,  on  coconut  pests,  150. 

imperfectus,  Eriococous. 

implicita,  Lachnostema* 

impreasa,  Pachnoda, 

impreasifronsy  Pclydrusua  (Eiuidlua). 

inania,  JSutermea. 

incanua,  Brachyderea, 

incerifMy  Cryptocephalua ;   Termea, 

inciaif  Opiua. 

ineiaor,  Xepidoaaphea. 

inoiaua,  Dacua  (uhaetodacua). 

fnott6itor,  SpUocryvtua, 

Incurvaria  eapiteUa,  90;  distribu- 
tion and  control  of,  on  currants  in 
Holland,  90,  807 ;  on  currants  in 
Norway,  508;  on  currants  in 
Russia,  21. 

Incurvaria  ruMeUa,  control  of,  on 
raspberry  in  Holland,  89, 807,155. 

indagatrix,  Pimpla. 

India,  pests  of  citrus  in,  279,  887 ; 
coconut  pests  in,  149-151 ;  pests 
of  coffee  in,  226,  816,  509 ;  forest 
pests  in,  128,  228,  815,  858,  417 ; 
pests  of  grain  in,  49 ;  pests  of  rice 
m,  127,  226,  227,  288,  489 ;  pests 
of  shade-trees  in,  68,  858 ;  pests 
of  sugar-cane  in,  9,  225,  489; 
pests  of  tea  in,  64,  65,  128,  857, 
858,  478 ;  control  of  Agrotia  ypai- 
Ion  in,  95,  418;  bionomics  of 
Odoeoria  (xnguaMtua  in,  229 ;  bio- 
nomics and  control  of  Hdopdtia 
antonii  in,  12 ;  control  of  Idiocerua 
niveoaj^araua  in,  12;  miscella- 
neous insect  pests  in,  80,  88,  208, 
225-228,  291,  857,  488;  bio- 
nomics and  control  of  Nupaerha 
on  soy  beans  in,  96 ;  bionomics  of 
Scolytid  beetles  in,  228,  815, 
859;  bionomics  of  Tachardia 
lacca  in,  62;  termites  in,  65; 
injurious  weevils  in,  127;  pests 
from,  imported  into  other  coun- 
tries, 281,  258,  885;  fertilisation 
of  coffee  by  bees  in,  61 ;  odours 
attractive  to  fruit-flies  in,  66; 
Prenolejfia  longicomia  believed  to 
have  originally  come  from,  585 ; 
regulations   respecting  tea  seed 


imported  from,  into  Ceylon,  488 ; 
parasites  of  Trypetids  in,  514; 
Notogonia  luteipennia  predaceous 
on  crickets  in,  257;  legislation 
against  importation  of  plants 
from,  into  Australia,  258. 

Indian  Clothes  Moth  (see  Tricho- 
phaga  abrupteUa), 

Indian  Meal  Moth  (see  Plodia  inter- 
punctella), 

Indiana,  Phcnousaapia  apinioda  sp.  n. 
on  Qleditachia  triaamthoa  in,  178. 

indica,  Apia  ;  Capnodia  ;  Qlyphodea 
(Phacmura) ;   Jfaccileia, 

indicola,  Leucotermea, 

indicua,  Oaniaiua  ;  Dactylopiua  (Ooo- 
cua), 

indipena,  Brachonyx  (see  B,  pineU). 

Indigo,  pests  of,  in  India,  291,  489. 

Indigofera  auffrutieoaa,  red  spider 
on,  m  West  Indies,  48. 

inaequaliat  Macrocephalua. 

inermia,  AnoohetiM. 

inferena,  Seaamia, 

inflatua,  Oorymbitea, 

Inga  dvida,  Virachda  livia  on,  in 
Egypt,  478, 

inimicua,  DeUocephalua ;  Hemitelea, 

innumerabUia,  PtUvinaria, 

Ino  ampelophaga  (see  Prooria), 

Inocarpua  ediuia  (Fiji  Chestnut), 
Hdopdtia  on,  in  Java,  88. 

Inoatemma  boaci,  parasite  of  Oydia 
pomondla,  16. 

inguiaitor^  Pimpla  {Itopleetia) ;  Bha- 
gium, 

inacma,  EtUeUix. 

inacrijyta,  Schiatocerca, 

Insecticides,  preparation  of  vege- 
table, 58,  59 ;  theory  of  toxicitv 
of,  67 ;  advantages  of  standara, 
over  secret  preparations,  272; 
(see  Bordeaux  Mixture,  Lead 
Arsenate,  Paris  Green,  etc.,  etc.). 

inaidioaua,  TripMepa, 

inaignia,  OrthMia. 

inatiaator,  Pimpla, 

inamana,  Eariaa, 

inavlare,  Megymenum ;  Mditomma. 

inavlariatAtia;  FrcmlcUnidla;  Oryctea, 

integerrifna,  Datana. 

integra,  Formica  trwncieola. 

iwtegricepa,  Eurygaater, 

interjectiM,  Xyleborua. 

intermedia,  Ohalcia. 

intermcdiua,  DiautintM  ;  Dyaderoua  ; 
Eurytr<ichdua ;  Sphictyrtua, 

interpunctdlay  Plodia. 

interrwpta,  Mdctaoma, 

interruptua,  Paaaalua. 

tnteratttiaiia,  Scaimua, 

inveraa,  L<»ohnoaiema ;  Neoponera 
viUoaa. 

invitua,  Lygua, 

inyoenaia,  Ettpdmua, 
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10,  Vanessa, 

Iowa,  Eriosoma  lamgerum  from,  in- 
tercepted in  California,  286. 

Iphiaulax  morleyi,  sp.  n.,  parasite  of 
Phoracantha  reourva  in  AuAtralia, 
510. 

Iphiaulax  pharacanthae,  sp.  n.,  para- 
site of  Phoracantha  recurva  in 
Australia,  510. 

Iphiofdax  ruhriceps,  sp.  n.,  parasite 
of  Phoracantha  reourva  in  Austra- 
lia, 510. 

Ipomoea,  Ecj^antheria  eridanus  on, 
in  Porto  Rico,  279. 

Ipomoea  batatas  (see  Sweet  Potato). 

Ips,  destroyed  by  woodpeckers  in 
Britain,  24. 

Ips  balsameus,  in  forest  trees  in 
Canada,  118. 

Ips  chagnoni,  sp.  n.,  in  conifers  in 
Canada,  884. 

Ips  condnnusy  in  pines  in  Calif omia» 
118. 

Ips  duplicatus,  in  spruce  in  Finland, 
506. 

Ips  lariois,  in  spruce  in  Finland, 
506. 

Ips  longifolia,  in  Pinus  longifoUa 
in  India,  229,  859. 

Ips  rihhentropi,  in  forests  in  India, 
859; 

Lps  sexdentaiuSy  in  Russia,  880,  412. 

Ips  suturalis,  in  spruce,  in  Finland, 
506, 

Ips  typographus,  in  spruce  in  Fin- 
land, 506;  experiments  with,  in 
spruce  in  Sweeten,  507w 

Ips  vancoiweri,  sp.  n.,  in  Pinus 
monticola  in  Canada,  884. 

ir(wa,  Hidari, 

iridescens,  Levuana, 

Iridomyrmex  humUis  (Argentine 
Ant),  distribution  and  control  of, 
in  U.S.A.,  14,  286,  478,  585. 

Iris,  pests  intercepted  on,  in  Cali- 
fornia, 475;  Aphthona  non- 
striata  on,  in  Russia,  28;  pests 
of,  in  U.S.A.,  1«8,  246. 

Iris  Borer  (see  Macronocttta  onusta). 

Iron  Arsenate,  preparation  of,  808. 

Iron  Sulphate,  formula  for  use  of, 
in  orchards,  414, 496, 501 ;  spray- 
ing experiment  with,  against 
cranberry  pests,  175 ;  percentage 
of,  in  arsenicals,  807. 

irregviaHs,  Eriococous, 

irrarata,  Avlaoizes ;   Oonosia, 

irroratits,  Phlepsius. 

Isaniris,  on  Hevea  brasUiensis  in 
the  Belgian  Con^,  889. 

Isaria,  infesting  wireworms  in  Bri- 
tain, 285;  infesting  sugar-cane 
weevil  in  St.  Vincent,  250. 

Isaria  harheri,  infesting  Diatraea 
sacchardlis  in  Jamaica,  428. 


Isaria  densa,  infesting  cockchafers, 
802. 

Isaria  destructor  (see  Metarrhizium 
anisovliae), 

Isaria  farinosa,  infesting  Lygaeone- 
matus  eriehsoni  in  Canada  and 
England,  244;  infesting  Phtho- 
rimaea  operadetta,  802. 

Ischnaspis  filiformis,  on  oil-palm 
in  Seychelles,  442. 

Ischnaspis  longirostris  (Thread 
Scale),  in  Barbados,  257 ;  inter- 
cepted in  California,  868;  on  Qrap- 
tophyllum  hortensis  in  Ceylon,  18 ; 
intercepted  on  Ixora  in  Hawaii, 
420;  food -plants  of,  in  New 
Jersey,  205;  on  coffee  in  Zanzi- 
bar, 128. 

Ischnodemus  faUcus,  on  Solanutn 
carolinense  m  U.S.A.,  185. 

ischnogaster,  Casinaria, 

Ischnotrachelvs  humeralis,  on  Hevea 
brasUiensis  in  the  Belgian  Congo, 
389. 

Isle  of  Wight  Disease  (see  Nosema 
apis). 

Isodon  puncticoUis,  on  sugar-cane 
in  Queensland,  846. 

Isosoma,  on  grain  in  Russia,  57. 

Isosoma  gra/nde,  on  wheat  in  U.S.A., 
448. 

Isosoma  noxiale,  on  cereals  in 
Russia,  830. 

Isosom^a  orchidearum  (Cattleya  FlyJ, 
intercepted  on  orchids  m  Call- 
fomia,  584;  on  orchids  in 
Canada  and  U.S.A.,  31,  76,  118, 
259. 

Isosoma  tritid-  (Wheat  Joint  Worm), 
on  cereals  in  Quebec,  486. 

Isosoma  vaginicolum,  sp.  n.,  on 
wheat  in  U.S.A.,  448. 

isthmia,  Brassolis, 

Italian  Somaliland,  Aphids  and 
Coccids  in,  160,  208. 

italicuSf  CaUiptamus  (Oatoptenus). 

Italy,  pests  of  forests  in,  117,492; 
Poropoea  spp.  parasitising  beetles 
in,  425;  comparative  efficiency 
of  Pasta  Caffaro  and  Bordeaux 
mixture  on  vines  in,  849 ;  biono- 
mics and  control  of  Phylloxera 
in,  156-158,  287,  809;  Chalcids 
of,  806;  Trama  radicis  and 
Anoeda  parasitised  by  Nematode 
in,  269;  Cladosporium  infesting 
Chrysomphdlus  dictyospermi  in, 
222;  bionomics  and  control  of 
Tychius  quinquepunctatus  on 
beans  in,  219;  pests  of  olives 
and  their  control  m,  54,  206,  402, 
484,  488 ;  bionomics  and  control 
of  Aulacaspis  pentagona  in,  15, 
76,  200,  489;  bionomics  of  Anar- 
sia  lineatella  in,  17;    manual  of 
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insect  pests  of,  58;  miscella- 
neous insect  pests  in,  79,  201, 
202,  868,  382,  488,  515 ;  parasites 
of  Chrysomphalua  aurantii  intro- 
duced into,  160,  225 ;  pests  from, 
intercepted  in  other  countries, 
286,  400;  natural  enemies  of 
scale -insects  imported  into  U.S.A. 
from,  50,  112,  196;  compulsory 
fumigation  of  plants  imported 
into,  from  Egypt,  281. 

Itaplectis,  imported  into  New  Jersey 
on  azaleas  from  Japan,  81. 

Itaplectis  inquisitor  (see  Pimpla). 

Ivy  {Hederandix),  Clysia amJbigueda 
on,  in  France,  481 ;  scale -insects 
on,  in  Italy  and  Sicily,  146,  202 ; 
Aspidiotus  hedsrae  on,  in  New 
Jersey,  204. 

Ixora,  Ischnaspis  longirostris  inter- 
cepted on,  m  Hawaii,  420. 

Ixora  cocdnea,  Lepidosaphes  ixarae 
sp.  n.  on,  in  the  Philippines,  867. 

ixorae,  Lepidosaphes, 

iyeri,  Silvanopsis, 

Izal,  ineffective  against  tobacco 
pests,  40. 


J. 


Jcicaranda  mimosifolia,  Cerambycid 
beetle  boring  in,  in  Brazil,  220. 

Jack  Spaniard  Wasp  (see  Tolistes 
canadensis), 

Jak  Fruit  (Artocarpus  integrifolia), 
Cosmocarta  rdaJta  on,  in  India,  62; 
scale -insecta  on,  in  Ceylon,  18. 

Jalysus  spinosus,  on  8olanum  caro- 
linense  and  tomatoes  in  U.S.A., 
184. 

Jamaica,  Cosmopolites  sordidus  and 
its  control  on  bananas  in,  176, 
255,  256,  820,  420 ;  Aleurocanthiis 
woglumi  on  citrus  in,  887 ;  Dys- 
dercus  andreae  on  cotton  in,  482 ; 
miscellaneous  insect  pests  in,  421- 
428. 

janthinus,  Orcus, 

Japan,  8,  874;  pests  from,  inter- 
cepted in  California,  52,  114,  181, 
177,  236,  276,  864,  899,  427,  476 ; 
pests  from,  intercepted  in  Hawaii, 
62,  178,  276,  420;  peste  from, 
introduced  into  New  Jersey,  81, 
72,  198,  408;  beneficial  insects 
introduced  into  U.S.A.  from, 
484,  638 ;  miscellaneous  pests  in, 
181,  291,  874,  580;  food-plants 
of  Lepidoptera  in,  268,  261 ;  new 
scale-insects  in,  244,  419;  Syr- 
phidae  of  economic  importance 
m,  885;   thrips  on  rice  in,  127. 

Japanese  Dwarf  Silver  Spruce  (see 
Picea  glehni), 

(0378) 


Japanese  Larch  (see  Larix  lepto- 
lepis), 

Japanese  Pine  (see  Pinus  excelsa). 

Japanese  Rose  Beetle  (see  Adoretus 
umbrosus  var.  tenuimacidatv^s), 

japoniea,  Haplothrips  ;  Leucaspis  ; 
Protopulvinaria, 

Jasmine,  DiaLeurodes  kirJcaldyi  on, 
in  Br.  Guiana,  860;  pests  m- 
tercepted  on,  in  California, 
52,  114,  182,  177,  276,  864; 
Aulactupis  pentagona  not  foimd 
on,  in  France,  490;  Aleurodes 
dtri  on,  in  India,  489;  Aula- 
caspis  pentagona  intercepted  on, 
in  Italy,  489;  ChrysompJudus 
dictyospermi  on,  in  Seycnelles, 
442. 

jasperi,  Pityokermes, 

Jassidae,  of  S.  Africa,  268. 

Jatropha  curcas  (Physic  Nut  Tree), 
Bysdercus  on,  in  West  Indies,  884. 

Java,  Nacoleia  octosema  on  bananas 
in,  152;  bionomics  of  Eelopdiis 
spp.  on  cacao  in,  442-444 ;  pests 
of  cassava  in,  8^84;  whiteflieg 
on  citrus  in,  887 ;  pests  of  coffee 
in,  58,  84 ;  pests  of  Hevea  brasili' 
ensis  in,  888 ;  pests  of  kapok  in, 
88,  87,  852,  448;  Lepidopterous 
borers  of  rice  in,  86;  pests  of 
sugar-cane  in,  86,  89,  845,  489, 
456;  Calotermes  tectonae,  sp.  n., 
on  teak  in,  155 ;  pests  of  tobacco 
in,  40,  79-82;  Vhionaspis  tega- 
lensis  imported  into  U.S.A.  on 
sugar-cane  from,  199;  bionomics 
and  control  of  locusts  in,  87,  226 ; 
habits  of  Pktgiolepis  longipes  in, 
41 ;  Scdio  javanica,  sp.  n.,  para- 
site of  grasshoppers  in,  480; 
miscellaneous  insect  pests  in,  49, 
84,  87,  852,  874. 

javana,  Didis, 

javanica,  Scdio. 

javanus,  PhUodicus  ;  Plciesius, 

Jerusalem  Artichoke  (see  Hdianthus 
tuherosus), 

Jerusalem  Cherry  (see  Solanum 
eapsicastrum), 

Jerusalem  Pea  (see  Phaseolus  tn- 
nervis), 

joeosatrix,  Bombotdia, 

jocosus,  Tachyporus, 

Johannes,  Parasa, 

John  Bull  Tree  (see  Thespesia  po- 
pidnea), 

Johnson  Grass  (see  Sorghum  hoUe- 
pense), 

johnsoni,  Aphycus, 

Juglans  (see  Walnut). 

Juglams  nigra  (Black  Walnut),  Aspi* 
diotus  tumi  on,  in  U.S.A.,  259; 
not  attacked  by  Leucotermes  spp. 
in  U.S.A.,  182. 
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JvXiM  londiniensis,  on  Btrawberries 

in  Norway,  608, 
Juneberry  (see  Amdcmchier), 
Juniper,   Clysia  ambigueUa  on,  in 

France,    487,    481 ;    OMorochroa 

fihleri  on,  in  U.S.A.,  74. 
Juniper  Plant  Bug  (see  CMaroehroa 

uJderi), 
Juniper  Webworm  (see  Dichomeris 

marffineUa). 
juniferina,  Chloroehroa, 
Juntperus    eommwnis,    Diehomeris 

margineUa  on,  in  U.S.A.,  244. 
Juniperu8  excelsa,   Tetranychua  te- 

larius  on,  in  Turkestan,  216. 
Juniperus  virginia/na,  Otiarrhynohus 

avatus  on,  in  U.S.A.,  528. 
Jtmonia  orithyia  (see  Precis), 

Kafir  Com,  pests  of,  in  U.S.A.,  4, 
184,  288. 

Kail,  Oistdomorpha  andrewesi  on,  in 
India,  229. 

Kakoihripa  {FrcmldinieUa)  rolmstuSt 
on  peas  in  France,  489 ;  on  peas 
in  Norway,  602. 

Kale,  not  attacked  by  Diabrotica 
duodecinipuricUUa  in  U.S.A.,  890. 

Jcdlmi,  Lygus, 

KcHmia  latifdlia,  Triaieurodes  mori 
on,  in  New  York,  76. 

KedtenhachieUa  menthae,  on  Mentha 
aqucAica  in  Britain,  44. 

Kansas,  pests  of  Andropogon  sorghum 
in,  441. 

Kansas  Bait,  for  grasshoppers  and 
crickets,  422,  446 ;  for  cutworms, 
168 ;  formula  for,  4,  6. 

Kapok,  pests  of,  in  Java,  88,  87, 
852,  448;  (see  also  Eriodendran 
anfractuosum), 

IcargoHika,  Ev/prodis  (Porthesia), 

karrooensis,  Uodotermes, 

keUyi,  8arcophaga, 

Kentia  Palm,  pests  intercepted  on, 
in  CaUf omia,  427, 475, 684 ;  Chry- 
somphoHus  on,  in  Sicily,  145; 
scale-insects  on,  in  U.S.A.,  204, 
863. 

Kermes  acaciae,  on  Acacia  in  Aus- 
tralia, 110. 

Kermes  salicis,  sodium  carbonate 
against,  on  willow  in  France,  424. 

Kermes  variegatus,  on  oaks  in  Astra- 
chan,  827. 

Kerosene,  against  ants,  184,  686; 
against  Aphids  and  Ooccids,  18, 
271,  328,  349,  381 ;  against  ter- 
mites, 182;  against  weevils,  228, 
418;  for  killing  aquatic  larvae, 
288;  in  traps,  18,  311,  405,  418, 
476 ;  injection  of  soil  with,  457 ; 
and   carbon   bisulphide,   against 


Agriotes  lineatus,  168 ;  and  flour, 
18,  849 ;  and  lime,  formulae  for, 
271,  828 ;  and  sand,  as  a  deter- 
rent, 176,  880 ;  (see  Paraffin  and 
Petroleum). 

Kerosene  Emulsion,  265;  formulae 
for,  11,  884,  401 ;  substitute  for, 
882;  spraying  with,  against 
Aphids  and  Coccids,  249,  266, 
271,  880,  888,  401,  407,  416,  427 ; 
against  mites,  107,  612;  against 
Otiorrhynchusovatus,  52S;  against 
Pajnlio  idaeus,  201 ;  against 
various  Rhynchota,  26,  66,  250, 
863,  476;  ineffective  against 
Lachnosiema,  284 ;  ineffective 
against  Psylla,  168. 

kilmandjaricus,  Eapiothrips. 

kindernumni,  Cono-rrhynektts  nigri- 
vitHs. 

kirkaldvi,  DicHeurodes, 

KUsophagusjnlosus  (seeXyleehinus). 

kiicheneri,  Bnogas, 

koehi.  Aphis. 

koebdei,  Eupdm/us, 

Kohl-rabi,  pests  of,  in  U.S.A.,  125, 
187. 

Korean  Pine  (see  Pinus  koraiensis). 

krawnhiae,  Pseudococcus. 

kraussi,  Dodosiaurus  {Stauronotus), 

Kudzu  Bean  {Pueraria  hirsuta)^ 
Anticarsia  gemmatalis  on,  in 
U.S.A.,  87. 

kuhnieUa,  Ephestia. 

Ktmzea  confolia,  Eriococous  lepto- 
spermi  on,  in  Australia,  510. 

kurdjum^wi,  Haploihrjms, 

kuwanaSf  Schedtus  ;  Trichosipha. 

Kuwanina  parva,  synonymy  of,  822. 

L. 

labiaia,  Diplogaster. 
labiatarumy  Aspidiotus, 
labralis,  Microcrypius, 
Labrorychus  flexorius,   parasite   of 

Dreparia  spp.  in  Sweden,  509. 
Labrorychus  prismaticuSy  parasite  of 

Cacoeda  cerasivorana  m  U.SJL., 

892. 
Labrorychus  tenmcomis,  parasite  of 

Drepam^    falcataria  in    Sweden, 

609. 
Lac  Insect  (see  Tachardia  lacca). 
laeca,  Tachardia. 
Lace -wing  Bugs  (see  Corythuca). 
Lace-win^  Flies  (see  Chrysopa). 
lacertvnana,  Drepana. 
Lachmdium    atridiorum,    infesting 

locusts  in  Algeria,  302. 
Lachnidla  nigrotubercidaia,  on  Larix 

leptolassa  in  Britain,  417. 
Lachnodivs  greeni,  805. 
LachfMpus,  on  cotton  in  West  Indies, 

43,  432. 
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Lackno'pxtB    aurifer,    on    citrus    in 

Jamaica,  421. 
LiichiMpus  curvipes,  food -plants  of, 

in  the  Virgin  Islands,  208, 
Lttchnostema,   on   cereals,   etc.,   in 

Canada,  97,  118,  119;   on  tea  in 

India,  858 ;  on  cacao  in  Jamaica, 

421 ;  as  a  possible  source  of  food, 

447 ;  validity  of  name,  846 ;  bio- 
nomics and  control  of,  in  U.S.A., 

121,  199,  288,  284-286. 
Lcteknosterna  a/rUennata,  in  U.S.A., 

285. 
Lachnostema  arcuata,  on  cereals  in 

Quebec,  486 ;  in  U.S.A.,  284. 
Lcuihnoaterna  halia,  846. 
Liichnostema  bipartita,   in   U.S.A., 

284. 
Lachnostema  hurmeisteri,  in  U.S.A., 

284. 
Lachnostema  ercufsisHma,  in  U.S.A., 

284. 
L<iehno8tema  erewdcUa,  food-plants 

of,  in  U.S.A.,  245,  284. 
Lachnostema  congrua,  in  U.S. A., 284. 
Lachnostema  dubia,  in  U.S.A.,  288, 

285. 
Lachnostema  ephUida,  in  U.S. A., 285. 
Lachnostema  (PhyUophaga)  forbesi, 

sp.  n.,  in  U.S.A.,  346. 
Lachnostema  fratema,   food-plants 

of,  in  U.S.A.,  245,  284,  445. 
Lachnostema  fusca,  food -plants  of, 

in  U.S.A.,  245,  288,  284,  445. 
Lachnostema  gibbosa,  in  U.S.A.,  288, 

284. 
Lachnostema   gracilis,    in    U.S.A., 

285. 
Lachnostema  grandis,  food -plants  of, 

in  Porto  Rico,  865;    in  U.S.A., 

288,  284. 
Lachnostema  (PhyUophaga)  hirsuta, 

846. 
Lachnostema    {PhyUophaga)    hirti- 

cttla,    846 ;     food -plants    of,    in 

U.S.A.,  245,  284,  445. 
Lachnostema  ilicis,  in  U.S.A.,  284. 
Lachnostema  implicita,  in   U.S.A., 

283,  284. 
Lachnostema  inversa,  in  U.S.A.,284 ; 

Lepidopria  aberrans  sp.  n.  hyper- 
parasite  of,  in  N.  America,  468. 
Lachnostema  media,  food -plants  of, 

in  Porto  Rico,  365. 
Lachnostema  nitida,  in  U.S.A.,  288. 
Lachnostema  nova,  food-plants  of,  in 

U.S.A.,  245. 
Lachnostema  patrudis,    on    sugar- 
cane and  maize  in  West  Indies, 

48, 153. 
Lachnostema  pequana,  food -plants 

of,  in  Porto  Kico,  365. 
Lachnostemaprunina,inJJ,B,A.,  285. 
Lachnostema  {PhyUophaga)  quercina, 

846. 

(C378) 


Lachnostema  quercus,  in  U.S.A.,  285. 
Lachnostema  rugosa,  on  cereals  in 

Quebec,  486 ;  in  U.S.A.,  288,  284. 
Lachnostema  tristis,  food -plants  of, 

in  U.S.A.,  283,  284,  446. 
Lachnostema  vehemens,  distribution 

of,  in  U.S.A.,  284. 
lachnostemcte,  Biomyia, 
Lachnvbs  glehnus,  sp.  n.,  on  Picea 

glehni  in  California,  8. 
Lachnus  persicae,  on  peaches  and 

apricots     in     Turkestan,     209; 

natural  enemies  of,  in  Turkestan, 

210. 
Lachnus  piceae,  on  Picea  alba  in 

Britain,  835. 
LachnifrS   tomentosus,   on   pines   in 

Norway,  504. 
Lachnus   viminalis,   in   Turkestan, 

210. 
Lacon,  control  of,  in  Britain,  285. 
Lacon   muri/nus,   on   fruit-iarees   in 

Russia,  500. 
lacteicdor,  Apanteles. 
lacticinerea,  Qraptclitha  {Xylina), 
L<tctuca  (see  Lettuce). 
LaemopMoeus   testaceus,   in    stored 

grain,  etc.,  in  Russia,  102,  882. 
LaetUia  coccidivora,  predaceous  on 

Etdecanium     nigrofascuUum     in 

U.S.A.,  429. 
laetus.  Ichneumon ;  PhUagaihes, 
laevifrons,  Perilampus. 
laevigatum,  Leptospermum* 
laevimargo,  DioryrMiUus. 
Ictemnodis,  Myrmica, 
laeviusculus,  Tdeas* 
Lagerstroemia  fios-reginae,  Atiaiobia 

approximator  on,  m  India,  229. 
Lagerstroemia    indica,     Hdiothrips 

haem/orrhoidalis  on,  in  Argentina, 

63. 

Laqochirus  obsdetus,  on  cassava  in 

Cuba,  422. 

Lalang  Grass,  Locusta  mdgratoroides 
on,  in  Malacca,  426. 

laleana,  Bdippa. 

lambomi,  Oo&ncyrius. 

Lamia  textor,  in  willow  in  Prance, 
428. 

lamii,  Macrosiphum, 

Lamium  ptir2>t*r«um  (Dead-nettle), 
Macrosiphumlam/ii  on,  in  Britain, 
44;  Tanymccus  paUialus  on,  in 
Russia,  207. 

Lampides  baetica,  on  beans  in  Turke- 
stan, 210. 

Lampronia  rubidla  (see  Incwrvaria), 

lampros,  Bembidion, 

Lamtoro  (see  Leucaena  glauca). 

Lamtoro  Scale  (see  Pseudococcus  vir- 
gatus), 

lanceoldta,  Bactra, 

Languria  mozardi  (AlfiJfa  Stem- 
borer),  on  lucerne  in  Arizona,  819. 

o2 
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lanigera,  Cotalpa. 

lanigerum,  Enoaoma  {Schizoneura), 

Lantcma,  Pyroderces  {Batrachedra) 
rileyi  on,  in  U.S.A.,  291. 

LcmUma  camara,  lantana-seed  fly 
introduced  into  Fiji  against,  529 ; 
Pulvinaria  antigoni  on,  in  Sey- 
chelles, 442. 

Lantana-seed  Fly,  introduced  into 
Fiji,  629. 

la/nuginosumf  Eriosoma  {8chizo- 
neura), 

lapathi,  Cryptorrhynchus, 

Laphygma  exempt  a,  on  teff  grass  in 
Nyasaland,  453. 

Laphygma  exigua,  bionomics  and 
control  of,  in  Astrachan,  209,  291, 
827 ;  on  mustard  in  Nyasaland,  9. 

Laphygma  frugiperda  (Fall  Army 
Worm,  Com  Worm),  Paris  green 
and  lead  arsenate  against,  in 
Barbados,  42 ;  on  rice  in  Br. 
Guiana,  860 ;  on  sugar-cane  and 
maize  in  West  Indies,  10,  29,  48, 
256,  522;  parasitised  by  Tricho- 
gramma  minutum,  321,  360 ;  effect 
of  meteorological  conditions  on, 
434. 

laqueatdlus,  Cramhus. 

Larch  (Larix),  AphaLara  caLihae  on, 
in  Britain,  89 ;  pests  of,  in  Nor- 
way, 503;  cockchafers  on,  in 
Russia,  457;  spraying  against 
Paratetram>ychus  spp.  on,  in  Swe- 
den, 353;  Lygaeonematus  erich- 
8oni  on,  in  U.S.A.,  244. 

Larch  Sawfly  (see  Lygaeonematus 
erichsoni). 

lardarius,  Dermsstes, 

Larentia  alhiciUata,  on  raspberries  in 
Russia,  333. 

Larger  Bud  Moth  (see  Olethreutes 
conaa/aguinama), 

Largua  lunatua,  on  8ida  glom^rata  in 
Trinidad,  171. 

Laria  (see  Bruchua), 

lariceUa,  Coleophora. 

laticiaf  Ipa. 

Lariophagua  diatinguenduay  parasite 
of  Ccda/ndra  gra/aaria  in  Russia, 
106,  148. 

Larix  (see  Larch). 

Larix  amsrican^  Lygaeonemaiua 
erichaoni  on,  in  U.S.A.,  248; 
Orthotomicua  laaiocarpi  on,  in 
Canada,  884. 

Larix  leptclaaaa,  Lachnidia  nigro- 
tuberomata  on,  in  Britain,  417. 

Larix  leptolepia,  Lygaeonem^tM 
erichaoni  on,  in  U.S.A.,  248. 

Larix  europaea,  Lygaeonemdus  erich- 
aoni on,  in  U.S.A.,  248. 

Larix  aibirica,  Lygaeonematus  erich- 
aoni on,  in  U.S.A.,  248. 

larvarum,  Eurylahua, 


laaiamihi,  Lepidoaaphea, 

Loraiocampa  neuairia  (see  MalaeO' 
aoma). 

loMocarpae,  Orthotomicua, 

Laaiodactylua  chevrolati,  on  Mdia 
azadirachta  in  India,  357. 

Laaioderma  aerricome  (Cigarette 
Beetle),  parasitised  b^  Aplasto- 
morpha  pratti  in  Br.  Guiana,  860 ; 
in  tobacco  in  Java,  81 ;  in  tobacco 
in  Nyasaland,  8,  458 ;  fumigation 
of  tobacco  against,  40,  111,  158, 
288 ;  effect  of  Rontgen  rays  on, 
385. 

Laaiophthicua  pyraatri,  predaceous 
on  Aphia  kochi  in  Britain,  898. 

Laaioptera  cereaiia  (see  Protaaiop^ 
tera). 

Laaioptera  ruhi,  on  raspberries  in 
Sweden,  855. 

Lasioptera  vitia,  in  New  Jersey,  14. 

laaiopygua,  AdorePaa, 

Laaiua,  associated  with  Paeudo- 
coccua  neomexicimxia  in  U.S.A.,  290. 

Laaiua  alienua,  ^phia  aliemia  in  nest 
of,  in  England,  28. 

Laaiua  fiavua,  new  Aphids  in  nests 
of,  in  England,  28. 

Laaiua  niqer  var.  americamMa,  scale- 
insects  m  nestB  of,  in  U.S.A.,  866, 
429;  possibly  predaceous  on 
ChortophUa  braaaicae  in  U.S.A., 
464;  predaceous  on  Spheno- 
phorua  niaidia  in  U.S.A.,  198 ;  in 
nouses  in  U.S.A.,  536. 

Laapeyreaia,  hibernation  of,  in  India, 
226. 

Laapeyreaia  compoaiteUa  (see  Oydia)» 

Laapeyreaia  trichocroaaa,  on  Cajanus 
indicua  in  India,  439. 

laaaua,  Athyaa/nua, 

Latania,  pests  of,  in  New  Jersey,  204. 

latcmiae,  Aapidiotvs ;   Cerataphia. 

lateridu^,  Termea, 

lateralia,  Hyperaapia  ;  Oncometopia, 

latdineolata,  Epicauta, 

Lathromeroidea  neom^exicanua,  sp.  n., 
parasite  of  Jassid  bugs  in  N. 
America,  116. 

LcUhrom^omyia  perminuta,  sp.  n., 
parasite  of  cicada  on  sugar-cane 
m  Java,  456. 

Laihyrus,  pests  of,  in  France,  882. 

Lathyrua  odoratua  (see  Sweet  Pea). 

Lathyrua  aatiyua,  Aoyrthosiphon  piH 
on,  in  U.S.A.,  88. 

Lathyrua  aUveatria,  EtieUa  gincke^ 
nieUa  on,  in  Russia,  414. 

laUccUia,  Xyleborus, 

laticepa,  Eomorocorypha. 

latifaacia,  Prodewia, 

latiferreana,  Oydia  {MdUsopuB), 

laiifolieUa,  Parectropa, 

laUatriga,  Paraaa, 

latitaraia,  Orydoderua. 
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lotus,  PoecUocoria, 

Laurel,  infested  with  Trioza  alaefis 
in  Russia,  107. 

LawniB  nobiUs  (see  Bay). 

Lavema  heUereUa  (see  Bkuiodaona), 

layardi,  Eumeta. 

Lead,  Red,  against  OryUus  (usimUis, 
422. 

Lead,  Sugar  of  (see  Lead  Acetate). 

Lead  Acetate,  against  vine  moths, 
224y  488;  preparation  of  lead 
arsenate  with,  808. 

Lead  Arsenate,  in  baits,  5,  227,  254, 
896,  464,  586;  as  a  dusting 
powder,  115,  181,  189,  257,  819, 
418,  448,  535 ;  in  sprays,  for- 
mulae for,  91,  227,  240,  244,  307, 
848,  861,  864,  392,  394,  396,  419, 
452,  454,  513;  preparation  of, 
225,  308,  880;  in  paste,  against 
olive  pests,  206 ;  use  of,  in  Rus- 
sia, 142 ;  x>6rmitted  in  sprays  in 
Sweden,  504;  adhesives  added 
to,  11,  21,  518 ;  percentage  of,  in 
arsenicals,  807;  against  aster 
bugs,  476 ;  against  coconut  pests, 
91,  94;  against  Didbroiica  soror, 
69 ;  against  flea-beetles,  153,  866, 
883  ;  against  fruit-flies,  227,  893, 
896,454;  against  OoZeruoetZa  cart - 
coUia,  178, 178,  810,  841 ;  against 
Macrodwiylus  aubspinosus,  392 ; 
against  orchard  pests,  73-75,  141, 
179,  180,  181,  262,  266,  273,  279, 
817,  864,  870,  371,  872,  394,  418, 
427,  480,  446, 480;  against  potato 
pests,  254,  406,  419;  against 
sawflies,  105,  286,  880,  496; 
against  insects  on  forest  trees,  75, 
240,  244,  249,  389,  398,  401,  525, 
582 ;  against  vine  pests,  78,  190, 
224,  225,  800,  312,  876,  386,  405 ; 
and  Bordeaux  mixture,  861 ; 
combined  with  Paris  green,  281 ; 
and  nicotine,  14 ;  and  starch,  42 ; 
and  sulphui,  experiments  with, 
260;  ineffective  against  Chorto- 
phUa  br(M8icae,  464;  ineffective 
against  Depreaaaria  heraclecma, 
177;  ineffective  against  Diaaoa- 
ieira  langipennia,  5. 

Lead  Chromate,  against  insect  pests 
of  shade-trees  for  tea,  64;  as 
colouring  matter  for  lead  arsenate 
504;   use  of,  in  Russia,  142. 

Leaf  Blister  Mite  (see  Eriophyea 
goaaypii). 

Leaf-hoppers,  new  species  of,  in 
U.S.A.,  258;  of  Tennessee,  407 ; 
S]preading  flre-blight  in  Br.  Colum- 
bia, 27. 

Leaf-spot  Disease,  of  x>ea-nuts  (see 
Oeroapora  peraoncUa) ;  of  lucerne 
(see  Coletotrichum  and  Pamtdope- 
fiera). 


Lebbek  (see  Albizzia  lebbek). 

Labia  ortuUa,  predaceous  on  OcderU' 
ceUa  cavicoUia  in  U.S.A.,  810. 

Leccmia  unipunct<i  (see  Cirphia), 

leeami,  Coccaphagua, 

Leeamobiua  cockereUi,  parasite  of 
Saiaaetia  nigra  in  Tnnidad  and 
Br.  Guiana,  171,  860. 

lecamoidea,  Bhizococcua, 

Leccmium,  on  shade  and  ornamental 
trees  in  Br.  Columbia,  28 ;  inter- 
cepted in  California,  177,  286, 
868;  intercepted  in  Egypt  on 
bananas  from  Madagascar,  231 ; 
new  6x>ecies  of  Coccophagua  para- 
sitic on,  in  U.S.A.,  116. 

Leca/nium  armatum  (see  Ctenoohiton 
apinoaua). 

Leca/nium  bituberculatum  (see  Eiile- 
canium), 

Lecanium  capreae  (see  Eidecanium), 

Leccmium  cUiatum  (see  Eulecanium), 

Leca/aium  comi  (see  Eulecanium), 

Lecanium  coryli  (see  EuLeca/nium), 

Leca/nium  ficinum  (see  Eulecanium), 

Lecanium  hemiaphaericum  (see  Saia- 
aetia), 

Leca/nium  heaperidum  (see  Coccua), 

Lecanium  nigrum  (see  Saiaaetia). 

Leca/nium  oleae  (see  Saiaaetia), 

Lecam,ium  peraicae  (see  Eulecanium), 

Leccmium  paidii,  in  Samoa,  128. 

Lecanium  quereif ex  (see  Eulecamum). 

Lecanium  ribia  (see  Eulecanium), 

Lecanium  teaaeUaium  (see  Eucdtym- 
naitus), 

Lecanium  vacuclcxtum,  sp.  n.,  on 
Anthurium  in  Barbados,  257. 

Leca/nium  vini  (see  Eulecanium). 

Leccmium  viridia  (see  Coccua). 

Lecanapaia  Icmgicomiaf  sp.  n.,  on 
passes  in  Britain,  123. 

lecheana,  Tortrix  (Cacoecia), 

leda,  Melanitia, 

lefrcn/i,  Ehagaa, 

Legislation,  regarding  bee  diseases 
in  Ontario,  197;  permitting  the 
use  of  lead  arsenate  in  Sweden, 
504 ;  (see  also  under  Plant  Pests). 

Lema  cycmeUa,  in  Hungary,  851. 

Lema  auodecimpundata  (see  Crio- 
ceria), 

Lema  lichenia  (see  L.  cycmeUa), 

Lema  (Crioceria)  melcmapa,  biono- 
mics of,  in  Hungary,  350;  on 
cereals  in  Russia,  103,  138,  218, 
330,  332,  459 ;  on  grain  crops  in 
Turkestan,  210. 

Lemon  {Citrua  limonum),  Chryaom- 
phalua  didyoapermi  pinnulifera 
on,  in  Argentina,  205;  pests 
intercepted  on,  in  California,  176, 
276,  364,  427,  534;  compulsory 
fumigation  of  pests  imported  on, 
into   Egypt,   281 ;    pests  of,   in 
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Italy  and  Sicily,  44,  145,  159, 
202 ;  Aphis  citri  on,  in  Nyasaland 
9 ;  pests  of,  in  Rhodesia,  188, 
278,  279;  scale-insects  on,  in 
U.S.A.,  204,  270;  Icerya  seychd- 
larum  on,  in  Zanzibar,  127. 

lenvur,  Baccha, 

Lentils  (Ervum),  Laphygma  exigua 
on,  in  India,  291 ;  pests  of,  in 
Russia,  189,  459;  pests  of,  in 
Seychelles,  442 ;  Acyrihosiphon 
pisi  on,  in  U.S.A.,  88. 

ImnofrdiuB,  in  Br.  Guiana,  860. 

UontodonieUa,  Aphis. 

Leopard  Moth  (see  Zeuzera  pyrina). 

leopardina,  TettigonieUa. 

Li^adareius  compressus  (see  Ado- 
retus), 

Leperisinus  actUeoitt^s  (see  Hyle- 
sinus). 

Leperisinus  calif omicus,  sp.  n.,  on 
olives  in  N.  America,  884. 

Leperisinus  fraxini  (see  Hylesinus). 

L^pidioia,  methods  of  controlling, 
m  Queensland,  848. 

Lepidiota  albohirta,  bionomics  and 
control  of,  on  sugar-cane  in 
Queensland,  61,  109,  121,  188, 
288,  276,  845,  480,  481,  470. 

Lepidiota  cdMdaia,  on  sugar-cane  in 
Queensland,  121,  845,  481. 

Lepidiota  emarginata,  on  cassava 
m  Java,  82. 

Lepidiota  frenchi,  bionomics  and 
control  of,  in  Queensland,  288, 
845. 

Lepidiota  froggcUii,  on  sugar-cane 
m  Queensland,  846. 

Lepidiota  molitor,  on  cassava  in 
Java,  82. 

Lepidiota  pingms,  food -plants  of, 
m  Ceylon,  888. 

Lepidiota  rothei,  on  sugar-cane  in 
Queensland,  845. 

Lepidiota  stigma,  bionomics  of,  in 
Java,  82,  89. 

Lepidopria  aberrans,  sp.  n.,  reared 
from  Cryptomeigenia  theutis  in 
N.  America,  468. 

Lepidosaphes  (MytUaspis),  inter- 
cepted in  Argentina,  185;  on 
cassava  in  Barbados,  10. 

Lepidosaphes  beckii  (Purple  Scale), 
on  citrus  in  Argentina,  18,  849; 
on  citrus  in  Australia,  111,  174; 
on  citrus  in  Brazil,  201 ;  control 
of,  on  limes  in  British  Guiana, 
401 ;  intercepted  in  California, 
114,  181,  176,  286,  276,  868, 
864,  899,  427,  475;  Heterohdyta 
chilensis  h^perparasite  of,  in 
Chile,  467 ;  intercepted  on  citrus 
in  Egypt,  281 ;  on  citrus  in  Rho- 
desia, 183 ;  on  orange  in  Samoa, 
128;   on  lemons  in  Sicily,  159; 


bionomics  of,  in  U.S.A.,  205,  286, 
817, 409;  on  citrus  in  West  Indies, 
256,  257,  421,  515;  Septobasi- 
dium  pediciUatum  infestmg,  in 
West  Indies,  250;  on  orange  in 
Zanzibar,  128. 

Lepidosaphes  oitricdla  (see  L.  beckii), 

Lepidosaphes  diaspidiformis,  sp,  n., 
on  Meroeujewia  planipes  in  Chile, 
515. 

Lepidosa/phes  duponti,  sp.  n.,  on 
coconut  in  Seychelles,  442. 

Lepidosaphes  ficus,  food-plants  of, 
m  Britain,  128. 

Lepidosa/phes  gloveri,  food-plants  of, 
m  Barbados,  257 ;  intercepted  on 
limes,  etc.,  in  CaUfomia,  87,  114, 
181,  176,  177,  286,  276,  864,  427, 
584;  food-plants  of,  in  New 
Jersey,  205 ;  on  orange  in  Samoa, 
128. 

Lepidosaphes  hemichionaspiformis, 
on  Melalettca  leuca/dendron  in  N. 
Australia,  828. 

Lepidosaphes  incisor,  sp.  n.,  on 
MdcHeuca  leucadendron  in  N. 
Australia,  828. 

Lepidosaphes  ixorae,  sp.  n.,  on 
Ixora  coceinea  in  the  Philippines, 
867. 

Lepidosaphes  lasiamihi,  intercepted 
on  camellia  in  California,  286, 
864. 

Lepidosaphes  moorsi,  sp.  n.,  on 
orange  in  Samoa,  128. 

Lepidosaphes  newsteadi,  intercepted 
on  umorella  pine  in  U.S.A.,  199, 
286,  244,  864. 

Lepidosaphes  newsteadi  var.  toMonis, 
on  Coaiaeum  in  Japan,  244. 

Lepidosaphes  paUidus,  on  citrus 
trees  in  Aus^alia,  111. 

Lepidosaphes  pinnaeformis,  on  coco- 
nuts in  Dutch  East  Indies,  286. 

Lepidosaphes  pyrifomvis,  synonymy 
of,  822. 

Lepidosaphes  somalensis,  sp.  n.,  on 
Acacia  a>sak  in  Italian  Somali* 
land,  208. 

Lepidoscfphes  tuberculata,  sp.  n.,  on 
Cymbidium  tracyanum  m  Italy, 
515. 

Lepidosaphes  tdmi  (Oyster -shell 
Scale),  parasitised  by  Aphdinu$ 
mytUaspidis  in  Britain,  241 ; 
intercepted  on  Buxus,  etc.,  in 
California,  181,  177,  286,  276, 
864,  400 ;  on  fruit-trees,  etc.,  in 
Canada,  25,  27,  28,  861,  867,  516  ; 
on  vines  in  Europe,  492;  food- 
plants  of,  in  Italy,  202 ;  on  apples 
in  Norway,  502 ;  bionomics  and 
control  of,  in  Russia  and  Turkes- 
tan, 209,  218,  215,  880,  881,  888, 
415;    bionomics  and  control  of. 
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in   U.S.A.,    14,    205,    407,    487; 

imported   into    New   Jersey   on 

boxwood,  81. 
Lept<uth&nura  aegWudaideSt  destroy- 
ing Aphids  in  Chile,  467. 
Lepttnotarsa  decernUneata  (Colorado 

Potato  Beetle),  in  Germany,  15, 

409;    bionomics  and  control  of, 

in  Canada  and  U.S.A.,  82,  172, 

267,    406,    419,    508;       natural 

enemies  of,  186,  279,  517. 
Leptoooria  trivittdhM,  on  maple  in 

Canada,  250. 
LevtoeoTisa  ocufa,  on  Hevea  hroH- 

tiensia  in  Ceylon,  889. 
Leptohyletnyia  eoardaia  (see  HyU- 

myia). 
Leptonuutix  dactylapii,  parasite  of 

Tseudocoeous     citri     m     British 

Guiana,  860. 
Leptomofdix    histrio,    liberated    in 

Hawaii,  52. 
lepUmeuTua,  Entedan. 
leptospermi,  Eriococcua. 
Leptospermum     scojfarium,     Erio- 

coccus  Upto8perm%,  on,  in  Aus- 
tralia, 510. 
Leptospermum     Uievigatum,     Erie- 

coccus   leptospemii   on,   in   Aus- 
tralia, 510. 
Leptosvhaeria  coniothyrium,  spread 

by  Oeccmthus  in  U.S.A.,  71,  842. 
Leptosphaeria  luciUa,  iron  sidphate 

and     lime     ineffective     against, 

414. 
Lcptostylus  fMicula,  relation  of,  to 

chestnut  bark  disease  in  U.S.A., 

129. 
Leptostylus  praemorsus  (Lome  Bark 

borer),  on  limes  and  grape-fruit 

in  West  Indies,  48,  250. 
Leptotkyrium  pomi,  intercepted  in 

California,  177,  276. 
Leptoypha  muHca,  on  Chionanthus 

virgtnica  in  New  Jersey,  887. 
Leptura  nitens,  relation  of,  to  chest- 
nut bark  disease  in  U.S.A..  180. 
lepturoides,  OmopMus. 
lesbiOf  CclicLS, 
Leshia    aurea,    parasite    of    Cydia 

pomoneUa,  16. 
Leyoedeza,  Acyrihosiphon  pisi  on,  in 

Virginia,  889. 
Lesser  Apple  Worm  (see  Enarmonia 

prunirora). 
Lesser  Bud  Moth  (see  Becurvaria 

naneUa). 
Lesser     Migratory     Locust      (see 

Mdanoplus  McmUs), 
Lesser  Peach   Borer   (see   Aegeria 

pictipes). 
Lesser    Spotted    Woodpecker    (see 

Dendrocopus  minor). 
Lesser    Wheat-stem    Maggot    (see 

Oscinis  carbonaria). 


Leihrus  apterus,  bionomics  and  con- 
trol of,  in  Russia,  188,  828,  829, 

880,  881,  875. 
Lettuce    (Lactuca),    pests    of,    in 

Canada,  25,  119;    pests   of,   in 

U.S.A.,  125,  188,  187,  245. 
Lcucaena  glauca  (Lamtoro),   Ante- 

cerus  fctsoiculatus  on,  in  Java,  88 ; 

as  a  shade-tree  for  coffee  in  Java, 

58. 
Leucama,  Tdephorus  Uturatus  pre- 

daceous  on,  m  England,  822. 
Leucama  unipuncta  (see  Oirphis). 
Leucaspis  hambusae,  imported  into 

U.S.A.  on  bamboo,  198,  199,  276. 
Leucaspis    japonica,    on    Norway 

maple  in  U.S.A.,  75,  244. 
Leucaspis  japonica  var.  darwiniensis 

n.,   on  ^cus   orbicularis    in  N. 

Australia,  828. 
Leucaspis  (Fiorinia)  tnaskeUi,  822. 
Leucaspis  gi^as,  synonymy  of,  822. 
Leucoma  saltcis  (see  StUpnoUa), 
leuconoius,  AntJiores ;  neteronygnUa. 
Leucophaea     swrirMtnensis,     mter- 

cepted  on  palms  in  Hawaii,  178. 
LeucopMebia  lineata,  on  sugar-cane 

in  India,  489. 
Leucopholis,  Agave  not  attacked  by, 

in  tfava,  84. 
Leucopholis  rorida,  bionomics  of,  in 

Java,  89. 
Leucopis,    predaceous    on    mealy- 
bugs in  California,  112. 
Leucopis  awMjdvpeSt  predaceous  on 

Pulvinaria  vitts  in  Europe,  492. 
Leucopis    beUvla,    predaceous    on 

mealy-bugs  in  Cabfomia,  270. 
Leucoptera  sdteUa,  on  apples  and 

pears  in  France,  19. 
leucoptera,  Elissus ;    Dichoetoneura. 
leucophthalma,  Hclotrichia. 
leucostigma,  Hemerocampa  {NotolO' 

phus,  Orgyia). 
leucostigmuSf  Apantdes  ( TJrogaeter) ; 

Hepiopelmus. 
Leucotermes,  on  pears  in  Arizona, 

818. 
Leucotermes  flavipes 9  bionomics  and 

control  of,  in  U.S.A.,  181,  248, 

586. 
Leucotermes     indicola,     destroying 

timber  in  India,  65. 
Leucotermes    lucifugus,    bionomics 

and  control  of,  m  U.S.A.,  181-188, 

204. 
Leucotermes  tenuis,  on  sugar-cane  in 

Barbados,  256. 
Leucotermes    virginicus,    bionomics 

and     control     of,     in     U.S.A., 

180-188. 
leucotreta,  Argyroploce. 
Levuana  iridescens,  on  coconuts  in 

Fiji,  91. 
libena,  Automeris, 
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Idboeedru8,  Aspidiotus  ehrhomi  on, 
in  U.S.A.,  866. 

Uchenia,  Lema  (see  L,  cyandla). 

Lichen,  preparationB  against,  154, 
414. 

Uctts,  Coitnia. 

lidgetti,  Rhizococcus, 

Uqaha,  PentcUoma. 

Light  Trap,  for  Lachnostema,  288 ; 
(see  also  under  Acetylene). 

Hqniperda,  Cossus  (see  0.  cossus). 

Lignmn-vitae,  Oerespa  /(udclaris 
on,  in  Barbados,  257. 

ligustici,  Otiorrhynchus, 

Ugustri,  Bhopcdosiphum. 

Ligustrutn  vuLgare  (see  Privet). 

Ligyrus  ehenua,  on  bananas  in  West 
Indies  and  America,  152. 

Ligyrus  fossator,  on  sugar-cane  in 
Brazil,  299. 

Ligyrus  fossor,  in  Brazil,  299. 

Ligyrus  gibbosus,  food-planta  of,  in 
U.S.A.,  285. 

Ligyrus  rdictus,  in  U.S.A.,  285. 

Ligyrus  rugiceps,  on  sugar-cane  and 
maize  in  U.S.A.,  153. 

Ligyrus  iumulosus,  on  sugar-cane, 
etc.,  in  West  Indies,  48,  158,  865. 

Lilac  {Syringa),  Aspidiotus  per- 
niciosus  interceptea  on,  in  Cali- 
fornia, 276 ;  pests  of,  in  France, 
382;  Lytta  vesicaJtoria  on,  in 
Scotland,  470. 

lUacinaf  Autoba  (see  Eublemma), 

Lilies,  Chrysomiphalus  aonidum  in- 
tercepted on,  in  California,  427. 

Lily,  Bermuda,  Bhizoglyphus  hya- 
ciniki  on,  in  U.S. A.,  246. 

Lily,  Eucharis,  Asterolecamum 
cmreum  on,  in  Barbados,  257. 

Lima  Bean  (Phmeclus  lunatus), 
pests  of,  in  St.  Vincent,  42. 

limadna,  Eriocampoides. 

limbatris,  Bruchus, 

Lime  (Citrus  medica  adda),  pests  of, 
in  British  Guiana,  401 ;  x^^sts 
intercepted  on,  in  California,  87, 
114,  176,  236,  276,  364,  475, 
534;  Chrysoraphalus  dictyospermi, 
on,  in  Sicily,  144;-  pests  of,  in 
West  Indies,  48,  203,  250,  515, 
529;  Aleurotkrixus  floccosus  on, 
387. 

Lime  Bark  Borer  (see  Leptostylus 
praemorsus). 

Lime  Scale  (see  Parlatoria  ziziphus). 

Lime  Twig  Borer  (see  Elapnidion 
mite). 

Lime  (Tilia),  Eriophyes  iUiae  on,  in 
Astrachan,  827 ;  Tetrcmychus 
telarius  on,  in  France,  490; 
pests  of,  in  Italy,  202 ;  Tetrany- 
ckus  tdarius  on,  in  Norway,  504 ; 
pests  of,  in  Eussia,  138,  141,  331, 
457  ;  pests  of,  in  U.S.A.,  246, 519. 


Lime-tree  Span-worm  (see  Erannia 
tUiaria). 

Lime,  against  coconut  pests,  94; 
against  orchard  pests,  5,  105, 
864,  495,  496;  against  Tine 
pests,  78;  against  weevils  in 
maize,  891 ;  against  wireworms, 
285;  as  a  dusting  powder,  82, 
177,  215,  889;  and  iron  sul- 
phate against  fruit-tree  pests, 
414,  496;  not  necessary  in 
solutions  of  iron  sulphate,  501 ; 
value  of,  as  a  earner  for  lead 
arsenate,  448;  and  nicotine, 
against  Aphids,  272;  and  oil, 
SigaixiBt  EtUecaniutnpersicae,  801 ; 
quality  of,  in  Bordeaux  mixture, 
252 ;  percentage  of,  in  arsenicals, 
807 ;  as  a  soil  disinfectant,  85 ; 
and  Paris  Green,  82,  158,  218, 
864,  898,  894,  488;  starch  as 
substitute  for,  in  Paris  green 
mixtures,  42 ;  and  turpentine,  as 
an  insecticide,  176;  ineffective 
against  PsyUa,  168. 

Lime  Arsenate  (see  Calcium  Arsen- 
ate). 

Lime  Arsenite  (see  Calcium  Arsen- 
ite). 

Lime -copper,  spraying  vines  with, 
against  Perarwspora,  849. 

Lime,  Milk  of,  against  orchard 
pests,  28,  167,  218,  214,  217,  877, 
495;  against  vine  p^^>  224, 
298;  ineffective  against  Evle- 
ccmium  persiccte^  301 ;  and  copper 
sulphate,  19. 

Lime-sulphur,  against  Aphids,  182, 
184,  275,  485,  588;  against 
orchard  pests,  13,  179,  180,  262, 
275,  446,  480,  485,  502,  525,  588 ; 
against  Pissodes  strobi,  244; 
against  scale -insects,  10,  74,  92, 
115,  222,  265,  806,  814,  407,  420, 
430,  485;  against  Tetrcmychus 
spp.,  100,  278,  858,  512;  against 
thrips,  230;  formulae  for,  10, 
158,  176,  480,  485,  502;  effects 
of,  on  foliage,  10,  260 ;  use  of,  in 
Eussia,  148  ;  types  of  spraying 
machinery  for,  861 ;  as  a  sub- 
stitute for  copper-sulphur  against 
fungi  in  Sicily,  222 ;  and  Black 
Les3  40,  formula  for,  485 ;  and 
lead  arsenate,  effect  of,  848. 

Lime -sulphur  Concentrate,  manu- 
facture of,  112,  262. 

Lime -sulphur  Sludge,  against  Chor- 
tophUa  brassicae,  242. 

Linmerium  pilosulum,  parasite  of 
Hypha/ntria  cunea  in  Canada,  118. 

Lim/nerium  validum,  parasite  of 
Hypha/ntria  cunea  in  Canada,  118. 

Limonia  aiata,  Aspidiotus  orierUaHis 
on,  in  Ceylon,  18. 
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Limonius  califomicus,  control  of,  in 

California,  898. 
Limothrips  denticomis,  on  rye,  etc., 

in  Russia,  188,  380;    Aeolothrips 

fasoiaiMS  predaceous  on,  in  Eussia, 

166. 
Lina  (see  Mdasoma). 
Linaria   vulgaris,    Aeohthripa  fas- 

diUus  on,  m  Russia,  166. 
Linden  (see  Lime — Tilia), 
Linden  Borer  (see  Saperda  vestiia). 
linearis,     Aiomaria ;         Cdla/ndra ; 

Oherea, 
Unearius,  Thrips, 
lineaia,    Blitopertha  ;       DeUepkUa  ; 

Leucophlebia, 
lineateUa,  Anarsia, 
UneaticoxOf  Etdophus. 
Uneatus,  Agriotes;  Philaentts;  Toe- 

cUocapsus ;  Sitones. 
Lined  Chestnut  Borer  (see  Agrilus 

biUneatus). 
Lined  Red  Bug  (see  Lygidea  men- 

dax). 
Lined  Spittle  Insect  (see  PkUaenus 

lineeUus). 
Uneola,  Oalerucella  (Oaieruca) ;  Tecto- 

coris. 
lineoliUa,  Cremastogaster ;   Diatraea. 
lineolaius,  Adelphocoris. 
Linnets,  destroying  insects  on  vines 

in  France,  487. 
Linseed.  Aphihona  euphorhiae  on,  in 

Russia,  381. 
Linseed  Oil,  against  Lyctus  plani- 

coUis,  825;     against  Stromatium 

harbatum,  417. 
LiogryUus    bimactdcUus,    on    gram 

seeds  in  India,  439. 
Liparis  ehrysorrhoea    (see  Euproc- 

lis), 
liraius,  Sph&nopJiorus. 
Lita    solanetta     (see     Phtharimaea 

operculeUa), 
Lissencyrtus     troupi,     parasite     of 

Tachardia  lacc^i,  in  India,  63. 
Liichi,    pests    intercepted    on,    in 

California,  634. 
InicM    chinensis,    new    species    of 

Eriophyes  on,  in  Hawaii,  420. 
LitJiocoUetis  (see  Pkyllaryder). 
Litomasiix   (Copidosoma)   truncatel- 

lus,  parasite  of  Zeuzera  pyrina  in 

Europe,  281. 
Liisea  glauca,  Asteroleca/nium  lifseae 

on,  in  Japan,  419. 
litsecie,  Asterdecanium, 
Little    Coconut   Weevil    (see    Dio- 

cdLandra  frumenU), 
Little  Cotton  Bug  (see  Oxycarenus 

arctaius). 
UPura,  Prodenia. 
UturcUus,  TdephoTus. 
livia,  Virachota  (Hypolycaena). 
lividus,  EunoUM ;    Mestoeharis, 


Livistana  hurmUs,  scale-insects  on, 
in  N.  Australia,  828. 

livomica,  DeUephUa  lineata. 

Lixus  asca/nii,  on  mustard  in  Russia, 
460. 

Lixus  scabricoUis,  on  beet  in  France, 
805. 

Lizards,  destroying  Dissosteira 
langipennis  in  U.S.A.,  5. 

Llaveia  bengueiensis,&p.  n.,  from  the 
Philippines,  200. 

lobata,  Schizaspis, 

lobtUakts,  Bhizococcus. 

loculiUus,  Phlepsius. 

Locust  Borer  (see  CyUene  robiniae). 

Locust  Tree  (see  Bobinia  pseu- 
dacada). 

Locusta  austraiis,  on  sugar-cane  in 
Australia,  845. 

Locusta  danica,  on  sugar-cane  in 
Queensland,  845;  in  Russia, 
104;  doubtfully  distinct  from 
L.  migraloria,  211. 

Locusia  tnigrtUoria,  bionomics  and 
control  of,  in  Russia  and  Turkes- 
tan, 104,  168,  210,  802,  880,  831, 
460. 

Locusta  migrtUoroides,  on  rubber, 
ete.,  in  Malacca,  426. 

Locusta  viridissima  (see  Tettigonia). 

Locusts,  ancient  records  of,  in  N. 
Africa,  815;  regulations  for  de- 
struction of,  in  S.  Africa,  11 ; 
control  of,  in  Algeria,  45,  298, 
851,  410;  blister-beetles  pre- 
daceous on,  in  America,  312; 
destruction  of,  in  Argentina, 
100,  155,  809;  and  their  control 
in  Canada,  6,  28,  226,  486,  528, 
526;  parasites  of,  in  Colombia, 
410;  m  Costa  Rica,  44;  and 
their  control  in  Egypt,  856 ;  on 
tea  in  India,  64;  bionomics  of, 
in  Dutch  E.  Indies,  87,  236 ;  on 
maize  in  Jamaica,  422;  in 
Malacca,  426;  control  of,  in 
Malaya,  95,  122,  455;  destruc- 
tion of,  in  Mexico,  14 ;  control  of, 
in  Morocco,  46;  control  of,  in 
Paraguay,  100;  bionomics  and 
control  of,  in  Russia,  19,  161, 
162,  828,  879,  460;  campaign 
against,  in  Tunisia,  14,  44; 
destroyed  by  birds  in  Siberia,  22 ; 
control  of,  in  Trinidad,  48,  98, 
170;  control  of,  in  Turkestan, 
210,  212;  bionomics  of,  in 
Venezuela,  92,  98;  experiments 
with  CoccobaciUus  acridiorum 
and,  14,  46,  48,  98;  natural 
enemies  of,  22,  812,  410,  480; 
manurial  value  of,  93;  (see 
Dociostaurus,  OaUiptamus,  ILo- 
custa,  etc.). 
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Lodge-pole  Engraver  Beetle  (see 
Ipa  condnnus). 

Lodge-pole  Pine  (Piwus  oontorta 
var.  latifolia),  Aegeria  brunneri 
on,  in  U.S.A.,  85. 

1/oItiim,  pestB  of,  in  France,  882. 

Lombardy  Poplar  (see  Popidus 
nigra  iUdica). 

Lanchaea  chcHyhea  (Bud  Maggot), 
on  cassava  in  West  Indies,  422. 

landiniensia,  Julus, 

London  Purple,  formula  for  spray- 
ing with,  against  Hyponomeuta 
malinelltM,  828;  formula  for, 
against  Micronematus  ahbrevicUus, 
462;  ezi>eriments  with,  against 
orchard  pests,  168;  against 
Pogonomyrmex  barbata,  817 ; 
against  DociostaunM  maroccawus, 
212;  against  sugar-cane  pests, 
29 ;  as  a  substitute  for  Paris 
green,  452. 

longicolUs,  OcUnporus, 

longicomis,  Lecanopais ;  PrenoUpis, 

langifMoiatus,  Coccophagus. 

lofmfolia,  Cryphalus  ;  Hyliuies  ; 
Ips ;   Pdygraphua, 

longior,  Tyromyphus, 

langvpennis,  ihssosteira. 

longtpes,  Desmosomua  ;   Plctgidepis. 

longipilis,  PJwUobius. 

longirostriSf  Ischnaspis. 

lomispinus,  Pseudococcus  (see 
P.  adomdum). 

longivalvcUa,  Protoptdvinaria. 

longvlus.  Coccus ;    Sitones. 

Lonicera  (Honeysuckle),  avoided 
by  butterflies,  161. 

Lonicera  peridymenum,  Clysia  am- 
biguella  on,  in  France,  481. 

lonicerae,  Aleurodes, 

lophantae,  Bhizobius. 

Lophyrua  pint  (Pine  Sawfly),  cost 
of  controlling,  in  Germany,  8; 
on  conifers  in  Norway,  608; 
control  of,  in  forests  in  Russia, 
881, 497 ;  bionomics  of,  in  U.S.A., 
188,  242»  286,  419. 

Lophyrus  rufus,  in  forests  in  Nor- 
way, 608.* 

Lophyrus  sinUlis  (see  L.  pini), 

Lopidea  robiniae,  on  Eobinia  pseu- 
dacadain  U.S.A.,  180. 

Lopua  sulcatus,  bionomics  of,  on 
vines  in  France,  486. 

Lorcmihus,  AvXacaspis  barberi  on,  in 
Ceylon,  18. 

loreyi,  Cirphis, 

lorquini,  Xylotrupes. 

Lotis  neglecta,  ^redaceous  on 
Aphids  and  Coccids  in  Rhodesia, 
278. 

Lotrionte  Formula,  against  fungi 
and  Coccids  on  olives,  402; 
against  Dacus  oleae,  488. 


Lotus  ccmicfdatus  (Bird's-foot  Tre- 
fol),  replacing  clover  with,  to 
control  Tylenchus  devastairix  in 
Denmark,  505. 

Louisiana,  cabbage  pests  in,  240; 
control  of  Diairaea  saccharalis  on 
sugar-cane  in,  114;  pests  from» 
intercepted  in  Califomia,  52, 
177. 

lounsburyi,  ProspalteUa. 

Loxostege  stiettcalis  (see  PMyO' 
taenodes). 

lubricipeda,  Diacrisia. 

Lucanus,  key  to  species  of,  470. 

Lucanus  cervus,  in  poplars  in  Italy* 
202 ;  effect  of  extract  of  Aconitum 
napdlus  on,  58. 

Lucerne  (Medicago  saiiva),  blister- 
beetles  on,  in  America,  812;  pests 
"of,  in  Argentina,  185,  467 ;  aeU' 
ronyx  piceus  on,  in  Australia,  258 ; 
pests  of,  in  Canada,  25,  28,  119, 
480 ;  Icerya  palmeri  on,  in  Chile, 
468;  control  of  Colaapidsma 
cUrum  on,  in  France,  888 ;  Phora 
rufipes  on,  in  Germany,  410; 
Pfdyctaenodes  stiettcalis  on,  in 
Hungary,  818;  pests  of,  in 
Russia,  189,  881,  458-400 ;  pests 
of,  in  Turkestan,  209,  218,  216; 
pests  of,  in  U.S.A.,  88,  84,  116, 
188,  289,  817-819,  887,  889,  868, 
477,  612 ;  not  attacked  by  Disao' 
steira  longipennis  in  U.S. A.,  4; 
distribution  of  Laphygma  exigua 
on,  291. 

Lucerne  Weevil  (see  Hypera  varia* 
bilis). 

LucUia,  parasitised  by  CJudcis  fona* 
colornbei  in  Italy,  806. 

ludfugus,  Leucotermes, 

luctuosa,  Dielis. 

lucubla/ndus,  Pterostichus. 

ludens,  Anastrepha  (Trypeta). 

Luffa  acutangulaf  Pulvinaria  anti- 
goni  on,  in  Zanzibar,  127. 

luna,  Anaphaidea, 

lu/nata,  ChUomenea. 

lunatua,  Largus, 

Iwnviat^us,  Carpocoris, 

Luperina  teatacea,  on  grasses  in 
Denmark,  8. 

Lupins,  Sitonss  spp.  on,  in  Russia, 
189. 

lusitanicaj  Malacosoma, 

lutea,  Cirnhex, 

luteipennia,  Notogonia. 

luteocincta,  Trirhabda. 

luteda,  GaleruceUa  (Qaileruca) ;  Payh 
liodea. 

liUeoleUua,  Crambua, 

luzonicum,  Pardlecanium. 

luztUae,  Luzulaapia. 

Luzulaspia  luzulae,  in  Britain,  128. 

Lycaena  baetica  (see  Lampidea). 
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Lyc4MU  shifmeri,  Pidvinaria  floeci- 
fera  on,  in  California,  868. 

Lyooperdan  bovista,  extract  of, 
against  insect  pesta,  58. 

JjyoaphoHa  margaritosa  (Variegated 
Cutworm),  control  of,  in  Cali- 
fornia, 289;  food -plants  of,  in 
Canada,  28,  120,  118,  861;  on 
cotton  and  cereals  in  U.S.A.,  265, 
511. 

Lyctus  planicoUis,  control  of,  in 
timber  in  U.S.A.,  824. 

Ijyda  dypeiUa,  on  pears  in  Bussia, 
881. 

LydeUa  nigripes,  parasite  of  Aporia 
crataeqi  in  Bussia,  105. 

Lygaeaneviuxlua  erichsoni,  parasites 
of ,  in  Britain,  118;  on  forest- 
trees  in  Canada,  120;  and  its 
control  in  U.S.A.,  248. 

Lygidea  mendax  (Lined  Bed  Bug), 
on  apples  in  Canada,  517,  521 ; 
and  its  control  in  U.S.A.,  14,  74, 
246,  446. 

Lygu8  invUus  (Green  Apple  Bu^), 
bionomics  and  control  of,  m 
Nova  Scotia,  96,  520. 

Lygua  invitU9  var.  novascotiensis, 
on  apples  in  Nova  Scotia,  867. 

Lygua  kalmi,  on  gooseberries  in 
Bussia,  458. 

Lygus  ptdmlinus,  on  cereals  in  Nor- 
way, 501. 

In/gus  pratensis  (Tarnished  Plant 
fiu^),  819;  on  sunflowers  in 
California,  247 ;  food -plants  and 
control  of,  in  Canada,  25,  26,  28, 
120,  861 ;  spreading  fire-blight 
in  Br.  Columbia,  27 ;  on  goose- 
berries in  Bussia,  458 ;  on  cotton 
in  Turkestan,  216. 

Lygus  ruhicwfidus  (see  X.  ruhricaiua). 

Lygus  rubricaius,  on  fruit  trees  in 
Bussia,  458. 

Lymantria  dispar  (Gipsy  Moth), 
bionomics  and  control  of,  in 
Canada  and  U.S.A.,  81,  58,  119, 
178,  198,  241,  825,  887,  484,  452, 
487,  488,  525;  intercepted  in 
California,  286,  889 ;  on  willow, 
etc.,  in  France,  424,  489 ;  parasi- 
tised by  Cludcis  intermedia  in 
Italy,  806;  bionomics  and  con- 
trol of,  in  Bussia,  21,  56, 105,  880, 
882,  459,  501 ;  on  willow  in 
Turkestan,  461 ;  diseases  of,  195, 
200,  808,  420;  parasites  of,  119, 
887,  484,  452 ;  spread  by  human 
agency,  508. 

Lymaniria  monacKa  (Nun  Moth), 
bionomics  and  control  of,  in 
Bussia,  878,  412;  ezi>eriments 
with  adhesives  against,  482; 
extract  of  Daphne  mezereum 
against,  58;  diseases  in,  808,  420. 


Lyonetia  derkella,  on  fruit-trees  in 

Norway,  502;   in  Bussia,  832. 
Lyonia  marianaf  Heterothrips  lyoniae 

on,  in  U.S.A.,  862. 
lyoniae,  Heterothrips. 
Lypha  duhia,  parasite  of  Cheima' 

tobia  brumata  in  Bussia,  141. 
Lysiphlebus,  parasite  of  Aphids  in 

U.S.A.,  246, 
Lysiphtebus   (Aphidius)  testaceipes, 

parasite  of  Aphids  in  U.S. A.,  154, 

188. 
Lysol,  against  Eurydema  olercfceufth 

8;    use  of,  as  an  insecticide  in 

Bussia,  166. 
Lytta  (CantJiaris)  cyanipennis,  de- 
stroying locusts  in  Br.  Columbia, 

28. 
Lytta  hirticomis,  on  Sesbania  aoU' 

leata  in  India,  68. 
Lytta  pUoseUa,  on  apples  and  pears 

in  Turkestan,  209. 
Lytta  stygica,  476. 
Jyytta  vesicatoria,  on  ash  in  Bussia, 

882 ;  food-plants  of,  in  Scotland, 

470. 

M. 

Machaerota  plawitiae,  on  cotton  in 
India,  225. 

Mtwrobasis  unicolor  (Ash-grey  Blis- 
ter Beetle),  food -plants  of,  in 
Canada,  516. 

Maorocentrus  delioatus  (see  Hetero- 
gamus). 

macrocephalus  inaeguaiis,  preda- 
ceous  on  Anthonomus  grandia 
thurberiae  in  Arizona,  127. 

macrochelus,  Eriophyes, 

Macrodactylus  subspinosus  (Bose 
Chafer),  bionomics  of,  on  vines 
in  Canada,  404,  517;  bionomics 
and  control  of,  in  U.S.A.,  14,  892. 

Macronoctua  onusta,  on  iris  on 
U.S.A.,  74,  246. 

ma^crorhynchus,  Eriophyes. 

Macrosiphum,  on  sunflowers  in 
California,  247. 

Macrosiphum  cereoUe  (see  M.  gran^ 
arium). 

Macrosiphum  ct<n/oiii(Citrus  Aphis), 
Chrysopa  califomica  predaceous 
on,  in  U.S.A.,  409. 

Macrosiphum  Jormicariumy  sp.  n . , 
in  nest  of  Lasius  flavus  in  Eng- 
land, 28. 

Macrosiphum  granarium,  on  cereals 
in  Quebec,  486;  on  cereals  in 
Norway,  501 ;  on  cereals  in 
Bussia,  104,  458,  494;  natural 
enemies  of,  880,  478. 

Macrosiphum  hibemactdorum,  on 
Daphne  in  Britain,  889. 
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Macro»iphum  lamii,  sp.  n.,  on 
Lamiunt  purpureum,  etc.,  in  Bri- 
tain, 44. 

Macrosiphum  myrmecophUum,  sp. 
n.,  in  ante'  nests  in  England, 
171. 

Macrosiphum  pdceaMa,  sp.  n.,  on 
Ticea  excelsa  in  Britain,  889. 

Macrosiphum  pisi   (see   Acyrthosi- 


[(ocrosiphum  rosae,  in  Eussia,  830, 
881. 

Macrosiphum  solanifolii  (Potato 
Aphis),  bionomics  of,  in  U.S.A., 
138,  246,  339. 

Macrosiphum  sonchella,  attacked 
by  Aphidoletes  m^dionalis  in 
U.S.A.,  478. 

Macrosiphum  trifolii  (see  Acyrthosi- 
phon  pisi). 

Macrosiphum  viticola,  bionomics  of, 
in  U.S.A.,  262. 

Macrosporium  solaniy  infesting 
tomatoes  and  potatoes  in  Br. 
Columbia,  27. 

WMCvla,  Leptostylus. 

macida'alha,  Ceuthorrhynchus, 

macvlata,  Desiantha;  Meg  ilia;  Me- 
gista ;  Fiesrrva.. 

maculator,  Pimpla. 

maculicoUis,  Cyrtaca/ntha^iris. 

ma^iulicomis,  PhyUobius. 

m^actUipennis,  Idiocerus  (see  I.fiichi); 
PluieUa. 

macuLiventris,  Apateticus  ;   Podisus, 

Madagascar,  Cosmopolites  sordidu^ 
on  bananas  in,  152;  coconut 
pests  in,  149;  StromcAium  bar- 
batum  in  forests  in,  417;  com- 
pulsory fumigation  of  plants 
imported  from,  into  Egypt,  281. 

madidus,  Pterostichus. 

Madeira,  Anoecia  vomi  in,  680 ; 
ProspcHiella  lounsburyi  intro- 
duced into  Italy  from,  160; 
Pheidole  megacepluda  in,  585.. 

Madrona  Tree  (see  Arbutus  men- 
ziesii). 

Maechotypa  verru^collis,  on  Hevea 
brasiliensis,  888. 

Magdalis  duplicataf  on  pines  in 
Russia,  877. 

Magdalis  pruni  (ruficomis),  on 
apples  in  Italy,  201 ;  on  fruit- 
trees  in  Sweden,  864. 

Magnolia^  pests  of,  in  U.S.A.,  887, 
892. 

magnoliae,  Trioza, 

magnidavus,  Coccophagus. 

magnifica,  Heterusia, 

magnirostris,  PhyUocoptes, 

Magpie,  destroying  Heteronyx  piceus 
in  Australia,  254;  introduced 
into  Fiji  to  destroy  Qraeffea 
cocophaga,  122. 


m/ihaleb,  Phorodon  humtdi. 

Mahogany,  HdopeUis  antonii  on,  in 
India,  18;  pests  of,  in  Nyasa- 
land,  8,  9;  not  attackea  by 
Leucotermea  spp.  in  U.S.A., 
182. 

maia,  Hemileuca. 

Maia/nihemum  canadense  (False 
Solomon's  Seal),  Dasyneura  ioron- 
toensis  on,  in  Canada,  516. 

maidiradicis.  Aphis. 

maidis.  Aphis  ;  Sphenophorus. 

mmndroni,  Berginus, 

Maine,  leaf -hoppers  on  grasses  in» 
454. 

Maize  {Zea  mays),  Laehnostema  on, 
in  Antigua,  158;  pests  of,  in 
Argentina,  849,  467;  Lepidop- 
teroiLS  larvae  intercepted  on,  in 
California,  475;  pests  of,  in 
Canada,  118,  848;  Tdephorus 
lituratus  rarely  on,  in  England, 
822 ;  Phlyctaenodes  sticticaiis  on, 
in  Hungary,  818;  pests  of,  in 
India,  229,  489;  peste  of,  in 
Italy  and  Sicily,  145,  202 ;  i)estB 
of,  in  Java,  88,  85 ;  as  trap-crop 
for  Chloridea  in  Java,  40 ;  peste 
of,  in  Mauritius,  49 ;  pests  of,  in 
Nyasaland,  6, 8, 9, 458 ;  measures 
against  weevils  in,  in  Rhodesia, 
891 ;  pests  of,  in  Russia,  56,  104, 
188,  165,  207,  218,  296,  829,  380; 
Calandra  oryzae  in,  in  Seychelles, 
442 ;  pests  of,  in  Turkestan,  218, 
216;  pests  of,  in  U.S.A.,  4,  74, 
188,  182,  184,  192,  198,  245,  288, 
285,  288,  291,  819,  887,  889,  887, 
481,  445-447,  476,  508,  511; 
Schistocerca  para/nensis  on,  in 
Venezuela,  98 ;  pests  of,  in  West 
Indies,  10,  29,  48,  171,  256,  422, 
483 ;  Laphygma  exigua  on,  291 ; 
infected  with  Diplodia  and 
Fusarium  by  Triphleps  insidioeus 
in  U.S.A.,  461 ;  poisoned,  in- 
effective as  bait  for  Agriotes 
lineatus,  168. 

Maize,  Stored,  effect  of  temperature 
on,  156;  Pyroderces  (Batrachedra) 
rileyi  in,  in  U.S.A.,  288. 

Maize  Bill-bug  (see  Sphenophorus 
m^iidis), 

major,  Anisoplia  austriaca  ;  Cry* 
phalus  ;  Scolytus  (Eccoptogaster) ; 
Xyleborus, 

Malacca,  Locusts  in,  426. 

Malachius,  predaceous  on  Poly- 
chrosis  botrana  in  France,  800. 

Malachra  capitata,  Hypsdonotu9 
fvlvus  on,  in  Trinidad,  171. 

Malaeosoma  (Tent  Caterpillai ), 
food -plants  of,  in  Canada  and 
U.S.A.,  245,  861,  480,  516; 
parasites  of,  in  Canada,  887. 
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Malacoaoma  americcma  (Orchard 
Tent  Caterpillar),  fungi  infesting, 
in  forests  in  Canada,  120;  m 
U.S.A.,  14,  78,  272,  446,  487,  617 ; 
polyhedral  disease  in,  420. 

Jiialacosoma  disstria  (Forest  Tent 
Caterpillar),  parasitised  by  Sarco- 
phaga  dldrichi  in  America,  452, 
617;  food-plants  of,  in  Canada, 
118,  119;  fungi  infesting,  in 
forests  in  Canada,  120 ;  destroyed 
by  QraptolitJUi  bethv^iei  in  Canada, 
120,  371 ;  on  cranberries  in 
U.S.A.,  76,  266,  446,  487;  poly- 
hedral disease  in,  420. 

Malacosoma  erosa,  on  shade -trees, 
etc.,  in  Br.  Columbia,  27,  28. 

Mdliusosoma  lusitanica,  in  France, 
490. 

Malacosoma  {La»iocampa)  neustria, 
in  orchards,  etc.,  in  Russia,  21, 
66,  67,  106,  138,  163,  330,  332, 
883,  601 ;  measures  against,  68, 
140. 

Mcdacosoma  pluvidliSf  on  apples  in 
British  Columbia,  26 ;  in  forests 
in  U.S.A.,  266. 

Malaya     (see     Federated     Malay 

Jtates). 
efida,  Fdiia, 

malevolenSf  Deaiantha. 

mali.  Aphis  (see  A,  pomi) ;  Atrctc- 
totomus  ;  Empoasca  ;  Psylla  ; 
Scolytus. 

malifloris,  Eaplothrips. 

malifdliae.  Aphis  (see  A,  sorhi). 

malifolieUa,  Tischeria. 

maltformis,  Apiomorpha, 

nrudindluSf  Hyponomeuta, 

malintis,  Heterocordyhis, 

Mallow  (Malva),  Diparopsis  cos- 
tanea  on,  in  Nyasaland,  7 ;  Car- 
charodus  cUceae  on,  in  Astrachan, 
327  ;  Siphocaryne  alboapicalis  on, 
in  Britam,  417. 

Mally  Fruit-fly  Remedy,  prepara- 
tion of,  in  South  Africa,  392. 

Mcdua  (see  Apple). 

Malua  aylvestris,  Paromis  gemina- 
teUa  on,  in  U.S.A.,  343. 

Malva  (see  Mallow). 

Mcdva  parviflora,  Aphis  gossypii 
on,  in  Arizona,  319. 

Mdlvastrum  coccineumt  Eriococcus 
tinsleyi  on,  in  U.S.A.,  366. 

Mamestra  bras»icae  (see  BarcUhra), 

Mamestra  dissimilis  (see  Polia 
su<isa), 

Mamestra  oleracea  (see  Polia). 

Mamestra  picta  (see  Ceramica), 

Mamestra  pisi  (see  Polia), 

Mamestra  trifolii  (see  Scoiogramma), 

Man,  spread  of  insect  pests  due  to, 
608. 

mancus,  Agriotes ;  Ekizococcus. 


Mandarine  Orange  {Citrus  nobUis), 
compulsory  fumigation  of,  when 
imported  into  Egypt,  281 ;  Coccids 
on,  in  the  Philippmes,  367. 

manganeutis,  AcnAepia, 

Mangel,  Pegomyia  hyoscyami  on, 
in  Britain,  47,  323 ;  pests  of,  in 
Canada,  486;  Lachnostema  on, 
in  U.S.A.,  246. 

Mangifera  indica  (see  Mango). 

m^mgiferae,  Coccus ;  Crypiorrhyn* 
chus. 

Mango  (Mangifera  indica),  HeUo- 
pdiis  theivora  on,  in  Assam,  176 ; 
jBombotdia  jocosatrix  on,  in  Aus- 
tralia, 111;  Oncideres  in,  in 
Brazil,  219;  Azteca  schimperi  on, 
in  Br.  Guiana,  466 ;  scale -insects 
on,  in  California,  270,  363 ;  pests 
intercepted  on,  in  California,  427, 
476;  compulsory  fumigation  of, 
when  imported  into  Egypt,  231 ; 
Ceratitis  capitata  on,  in  Hawaii, 
124;  beetles  intercepted  on,  in 
Hawaii,  114;  pests  of,  in  India, 
12,  66,  226-228,  439 ;  pests  of,  in 
Nyasaland,  8,  9;  Aspidioiustrcms- 
lucens  on,  in  the  Philippines,  366 ; 
Othreis  spp.  on,  in  Rhodesia, 
279;  Ceroplastes  ruhens  on,  in 
Samoa,  128;  pests  of,  in  West 
Indies,  203,  267,  416,  421 ;  Aspi- 
dioiiAS  dictyospermi  on,inZanzibar, 
127 ;  Stromatium  barbatum  on, 
417. 

Mango  Fly  (see  Anasirepha  frater- 
cuius). 

Mango  Fruit-fly  (see  Dacus  ferru- 
gineus). 

Mango-hopper  (see  Idiocerus  niveo- 
sparsus). 

Mango  Moth  (see  Bombotdia  joco- 
satrix). 

Mangold  (see  Mangel). 

Mangold  Fly  (see  Pegomyia  hyos- 
cyami). 

Mangrove  (Ehizophora  mwyronaia), 
Hemiberlesia  fissidens  constricta 
on,  in  Italian  Somaliland,  203. 

Manihot  glasdovii  (Cear4  Rubber), 
Aspidiotus  cyanophylli  on,  in 
Italian  Somaulana,  203. 

Manihot  utUissima  (see  Cassava). 

Manila,  pests  from,  intercepted  in 
California,  112,  236,  400. 

Manila  Hemp,  Erionota  thrax  on, 
in  Straits  Settlements,  472. 

Manitoba,  Aphis  pseudobrassicas  in, 
440 ;  foundation  of  new  entomo- 
lo^cal  station  in,  623. 

Manitoba  Maple  Leaf-roller  (see 
Cacoecia  semiferana). 

niantispa,  Phlugis. 

Manzanita,  Phyllaphis  coweni  on, 
in  California,  3. 


Maple,    pests    int. 

C^ifomiii,    1T7;     pesta    of,    in 

Canada,  118,  849,  488,  430,  S20, 

B22;    peBtB  of,  in   Rossia,   188, 

881,  4ST  ;  pc«te  of,  in  U.St.A..  78- 

75,  186,  lei,  8S9,  488,  4S1,  628; 

ParlaUiria    spp.     imported    into 

U.S.A.  on,  81,  199. 
Maple    Aphis     (see      ChaitopJiorui 

aeerig). 
Maple,  Field  (see  Acer  campeetre). 
Maple,  Japaoese,  Lepi4o»aphea  puts 

on,  in  Britain,  128, 
Maple,    Manitoba,    Cacoeeia    semi- 

fera/tia  on,  in  Canada,  626. 
Maple,  Montpellier  {see  Aetr  mon- 

»pe»*vlanum). 
Maple,Norway(8eejlc«TpIa(aiM»Mle«). 
Maple,  Silver  (see  Aeer  taechaniMm). 
Ma^le  Tvrig  Pniner  (see  Elaphidion 

r\tlosum). 
tnmahitanof,  CopMvnntt. 
maraeandioam,  Ewydtma. 
March  Fly  (see  BVUo  abbreviaiua). 
marchali,  Pseudoeoeeue  (see  P.  fir- 

gatiu). 
marei,  Bibio. 
tnargarita,  Otcythyrea. 
margaTitota,  I^eopliotia  {Peridroma). 
MoTgarodes  formtcarium,  on  Bngar- 

cane  in  Barbados,  267. 
MargaroTUanitidtdU  (we  Zinekenia). 
marginalig,  OrUtotylui. 
marginata,  Pennieetia  lAegeria,  Bem- 

hecia) ;    Simvlicia. 
nuirginatum,  MetogTamma. 
narginatui,    Alumug  ;      Dolopius  ; 

Syrovuietes. 
marginieoQAs,  Scymwu, 
tnargindla,  IHchomeTis ;    Aphoditta. 
MflTgueritee,  Phytomyea  chryaanih- 

emi  on,  in  U.S.A.,  246. 
mariae,  Sp^htdcit. 


maTlatti,  Aleurolobiva. 
mamat,  FadToona. 
marormma,  Eurygaster. 
maToccantts,    Doeioslaumt    {StcMro- 

notui). 
Marrow,    Vegetable,    pests    of,    in 

Australia,     110;      pests    of,    in 

Nyasaland,    4S4 ;     pesta    of,    in 

Turkestan,  216. 
Marsh  Elder  (see  Fibumitm  oputus). 
m«rt/eW(i,  Prospcdtdla. 
Martinique,    CoamopoliUe    tordidus 

{Sphenophorut  liralua)  on  bananas 

in,  152. 
JUaruca  ambmnalis,    on    Tfphrosia 

cemdida  in  India,  868. 
Maruca  testidalU,  food-plants  of,  in 

India,  868;  on  tobacco  in  Java,40. 


marylandiea,  Pirene. 
maTylandicuB,  Enpetmua. 
Magicera  (enlArftlinarum  (see  Pron- 

matkdli,Leuta»piiffFioTi'nia);  Mot- 

Maakdlia  globoaa,  on  Eucalyptu* 
gomphocephalvs  in  W.  Australia. 
610. 

maetcrai,  Agrypnua, 

MatUilermea  dannnienaia,  on  papaw 
etc.  in  Australia,  111. 

nuufiit,  AttenAAcanium. 

vuUema,  Otkreia. 

matkiaa,  Pamara, 

maura,  Eurygaeter. 

mauripennia,  Tetratlichut, 

maitritanicna,  Tenebroidea. 

mauritia,  Spodopttra. 

Mauritius,  lood-plants  of  Batooera 
rubu»  in,  208 ;  insects  infesting 
stored  giiiin  in,  49 ;  Phytdhu 
tmilM  in,  168  ;  Btromalivm  har- 
bofum  in  forests  in,  417;  TMaa 
parrdlela  imported  into,  from  Bar* 
bados,  260. 

maxMosum,  Petdidium. 

Mayetiola  avenae,  in  France,  489, 

Mayetiola  dealructor  (Hessian  F^}, 
on  cereals  in  Canada,  118,  486, 
486,  689;  on  cereals  in  Bussio, 
67,  60,  104,  163,  839,  876,  494; 
and  its  control  in  U.SA.,  1S4, 
194,  287;  experiments  with  va- 
rieties of  wheat  and.  287;  natural 
enemies  of,  184,  195,  268.  484. 

mayri,  Eneyrtua. 

Maytenua  boaria,  new  Dinaapia  on, 
in  Chile,  466, 

Meadow  Saffron  (see  Colekioum 
autwrnaalc). 

Meadowsweet,  Bylurwa  (omentotiM 
on,  in  Russia,  140. 

Mealy-bug  (see  Pseudoeoeeiu). 

Mealy  Plum  Aphis  (see  Hyaloptenu 
arundinit). 

media,  Lachnoaterna, 

medicagirtis,  Aphia, 

Medicago  saliva  (eec  Lucerne). 

Mediterranean  Region,  LewcotermM 
lucifugvs  in,  181. 

Mediterranean  Fmit-fly  (see  Cera- 
titia  capilata). 

Mediterranean  Flour  Moth  (see 
Epheatia  kiihnielia). 

Medlar,  Aphis  Kochi  on,  in  Britain, 
897  ;  pests  of,  in  Russia,  28,  104, 
140,  214,  414,  416. 

ttudvUaritta,  Crypiocampua. 

megacephala,  Pheidole ;  Aoronyeta. 

Megaloihrips  spinosua,  parasitised 
by  ThTinocten^i-s  litibQ.ipewnia  «p  n. 
in  U.S.A..  269. 

Megaatigmna  baUeatrerii,  on  FUttteia 
vera  in  Italy,  882. 
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Megastigmus  hrevietwdiit,  parasite  of 
Mineola  vaccinii  in  U.o.A.,  487. 

Megastigmus  spermoirophus,  bio- 
nomics of,  on  firs  in  U.S.A., 
264. 

MegastiztAs  unicinctus,  parasite  of 
Vissosteira  langipennis  in  U.S.A., 
5. 

MeaiUa  fuscilabris,  predaceous  on 
AoyrtJiosiphon  pisi  in  U.S.A.,  84. 

Megula  numUataf  in  Java,  40 ;  pre- 
daceous on  ApLids  in  U.S.A.,  124, 
188;  predaceous  on  Aphids  in 
West  Indies,  171,  267;  dis- 
seminating Cercospora  personatat 
444. 

Megorismus  fleicheri,  parasite  of 
Acyrthosiphon  pisi  in  U.S.A.,  84. 

Megymenum  insulare,  on  pumpkins 
in  Australia,  110. 

meinerti,  Anctctinothnps  ;  AUa  mcH' 
leri. 

Melaleuca,  Eriococcus  imperfeclus 
on,  in  Australia,  510;  Ghrysom- 
phalus  dictyospermi  on,  in  Sicily, 
145. 

Mdaleuea  Uuc^idendron,  scale-in- 
sects on,  in  N.  Australia,  822. 

Mdamitis  leda,  on  sugar-cane  in 
Australia,  471. 

mdanoromiSj  Cyrtacanthacris  {Ac- 
ridium)  (see  0.  nigricomis). 

fnelanogaster,  DrosopkUa. 

mdanoneura,  PsyUa, 

meHanopa,  Lema, 

MelanophUa  acuminata,  on  spruce  in 
Finland,  507. 

mdanopMhcXmuSj  Chilocorus. 

melaruypLecta,  Anarsia, 

Mdanoplus  affims,  in  Br.  Columbia, 
28. 

Melanoplus  aUantiSf  bionomics  and 
control  of,  in  Canada  and  U.S.A., 
70,  74,  118,  119,  272,  445,  485, 
486,  516,  526. 

Mdam^plus  bivittatus  (Striped  Grass- 
hopper), on  garden  plants  in 
Canada,  485;  control  of,  in 
U.S.A.,  70. 

Mdanoplus  destructor,  control  of,  in 
U.S.A.,  70. 

Mdanoplus  differ enlicAis,  and  its 
control  in  U.S.A.,  70,  818. 

Mdanoplus  fenuyrailus,  in  U.S.A.,  74, 
272,  445. 

Mdanoplus  femur -ruhrum  (Red- 
legged  Grasshopper),  in  Canada, 
28, 119,  485,  486,  516 ;  in  U.S.A., 
74,  272 ;  parasites  of,  516. 

Mdanoplus  minor,  control  of,  in 
U.S.A.,  70. 

Mdanoplus  uniformis,  control  of,  in 
U.S.A.,  70. 

Mdanotus  hrunnipes,  food-plants  of, 
in  Russia,  208. 


Mdanoius  cribulosus,  on  cereals  in 
Quebec,  486. 

mdanopus,  Diapromorj^ha. 

MdanoxamtJierium  saliois,  soap  so- 
lution against,  on  wiUow  in 
France,  424. 

Mdanoxanihus  sdicis  (see  Mda- 
noQoantherium). 

m^das,  OryUus  desertus, 

Mdasoma  interrupt<if  on  willows  in 
Canada,  249. 

Mdasoma  popvli,  on  willow  in 
France,  428 ;  on  poplars  in  Nor- 
way, 504 ;  on  poplars  in  Russia 
and  Turkestan,  209,  460,  498. 

Mdasoma  scripta  (Streaked  Cotton- 
wood Lieaf  Beetle),  on  poplars  and 
willows  in  Canada,  249. 

Mdasoma  tremulae,  on  poplars  and 
willows  in  Canada,  249. 

mdes,  Hypera  (Phyionomus), 

Mdia  azedarach,  Diaieurodes  dtri 
on,  887 ;  Physothrips  pidu^  on,  in 
S.  Nigeria,  862. 

Mdia  azadiraehta  (Nim  Tree),  peste 
of,  in  India,  12,  857 ;  Pulvinaria 
aniigoni  on,  in  Seychelles,  442. 

Mdiana  albilinea  (Wheat-head 
Army- worm),  on  wheat  in  U.S.A., 
287. 

Mdidepiria  scutosa,  on  Artemisia 
scoparia  in  Astrachan,  827. 

Mdigethes,  indirectly  destroying 
AnthonomMS  pomorum  in  Russia, 
214. 

MeUgethes  asneus  (Turnip-flower 
Beetle),  on  turnips  in  Norway, 
502;  food-plants  of,  in  Russia, 
103,  881 ;  food-plants  of,  in  Scot- 
land, 469. 

MdHottts  alba  (Sweet  Clover),  Acyr* 
thosiphon  pisi  on,  in  U.S.A.,  88, 
889. 

MdHotus  officinalis,  odour  of,  keep* 
ing  away  clothes  moths,  60. 

m^inus,  Theda, 

Mditomma  insulare,  on  coconuts  in 
Seychelles  and  Madagascar,  150. 

Mdissoblaptes  rufivenalis,  on  coco- 
nuts in  Dutch  East  Indies^ 
287. 

Mdissodes  aurigenia,  on  sunflowers 
in  California,  247. 

mdia,  Tachina. 

mMerborgi,  Polytes. 

Mdlisopus  latiferreana  (see  Cydia). 

mdloneUa,  OaUeria, 

Mdocadus,  Diaspis  ccHyptroides  on, 
in  Barbados,  257. 

Mdoe  tiolaceus,  on  potatoes  in  Nor- 
way, 502. 

Mdolontha,  bionomics  and  control 
of,  in  Russia,  21,  101,  875,  379, 
497,  498,  499 ;  key  to  species  of, 
470. 
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Melolonth^   afflicta,    in   Turkestan, 

209,  211. 
Meldontha  hipjfocastani,  in  Norway, 

502,  504 ;    bionomics  and  control 

of,  in  Russia,  19, 188,  880,  457. 
Melolontha  unddUmtha,  on  willows 

in  France,  428;     on  geraniums 

and  dahlias  in  Italy,   202;     in 

orchards,  etc.,  in  Russia,  56,  108, 

188,  880,  882,  888,  457;     fungi 

infesting,  in  Russia,  802. 
Melolontha  vulgaris  (see   M.  mdo- 

laniha). 
melolontha,  Melolontha. 
Melon  (Cucurbiia  mdo),  EpUachna 

dregei  on,  in  South  Africa,  394; 

pests  of,  in  Astrachan,  55 ;   pests 

of,  in  Australia,  110 ;  pests  of,  in 

Brazil,  221 ;     larvae  intercepted 

on,  in  California,  868;    pests  of, 

in  Russia  and  Turkestan,  23,  216, 

881,  494;    Aphis  gossypU  on,  in 

U.S.A.,  252,  819,  843. 
Melon  Aphis  (see  Aphis  gossypii). 
Melon  Fruit-fly  (see  Dacus  cucur- 

bitae). 
Melon   Moth   (see   Diaphania  hya- 

linata  and  Olyphodes  indica). 
mendax,  Lygidea, 

mendicuSf  uonorrhynchus  (Cleonus). 
mendosa,  Dasychira  (Clene), 
Ment?M     aquaiica,     KaitenhachieUa 

menthae  on,  in  Britain,  44. 
me^ithae,  KaitenhachieUa. 
menthrastrif    Spilosoma    (see    Dia- 

crisia  luhridpeda). 
Meraporus   requisitus,    parasite    of 

Caiandra  gra/naria  in  Russia,  148. 
Meraporus     tUibUis,     parasite     of 

Caiandra  gra/naria  in  Russia,  148. 
Meraporus    vcmdinei,    parasite    of 

Caiandra  gra/naria  in  Russia,  148. 
merceti,  Signiphora. 
Merceujenia  planipes,  Lepidosaphes 

diaspidiformis  on,  in  Cnile,  616. 
Mercury   Bichloride,    against   ants 

and  termites,  182,  474;   (see  also 

Corrosive  Sublimate). 
merdigera,  Crioceris. 
meridionalis,  Aphidoletes  ;    Elacher- 

tus ;  Termes. 
Mermis,  parasite   of  locusts,   461, 

516;     parasite  of  Tomaspis  sac- 

charina  in  Trinidad,  29. 
Merodon  equestris  (Narcissus  Fly), 

on    Narcissus  poetious   in    Scot- 
land, 469;  on  narcissus  in  U.S.A., 

14,  118,  198. 
Meromyza  americana  (Wheat  Stem 

Maggot),  on  cereaLs  in  Canada, 

485,  486,  580. 
Meromyza    saliairix,     on    rye    in 

Russia,  880. 
Merostachys  dausseni,  weevils  on, 

in  South  America,  468. 


mesochloridis,  HemitiHes, 

Mesochorus  aprilinus,  parasite  of 
Apam>teles  congregatus  in  U.S.A., 
281. 

Mesogramma  marainatum,  pre- 
daceous  on  AcyrtKosiphon  pisi  in 
U.S.A.,  84. 

Mesogramma  pditum,  p^edaceous 
on  Acyrthosiphon  pisi  in  U.S.A., 
84. 

Mesoleius  tenthredinidis,  parasite  of 
Lygaeonematus  erichsoni  in 
Britain,  118,  248. 

Mesostenus  thoradcus,  parasite  of 
LaetUia  coccidivora  in  U.S.A.,  429. 

Messor  harbarus.  Micrococcus  ovi' 
for  mis  in  nests  of,  in  Sardinia,  99. 

messoria,  Euocoa. 

Mesiocharis  lividus,  parasite  of 
Epilachna  vigintioctopunct€Ua,i  10, 

Mesuaferrea,  Aspidiotus  cuculus  on, 
in  Ceylon,  18. 

Metamasius  cinnamomeus,  on  coco- 
nuts, 150. 

Metamasius  hemipteruSf  attacked 
by  Ectatomma  quadridens  in  Br. 
Guiana,  465 ;  on  sugar-cane,  etc., 
in  Trinidad,  29,  94 ;  on  coconuts, 
94,  150. 

Metamasius  obsoletus,  on  coconuts 
in  Trinidad,  94. 

Metanuisius  (Sphenophorus)  sericeus, 
on  sugar-cane  and  bananas  in 
West  Indies,  10,  43,  152,  175. 

Metamastria  repanda,  on  Pinua 
khmya  in  India,  229. 

Metarrhizium  anisopliae  (Green 
Muscardine  Fungus),  infesting 
insects,  29,  80,  87,  89,  94,  802, 
806,  430:  ineffective  in  con* 
trolling  La^ihnostema  in  U.S.A., 
286. 

meteori,  Sympiesis. 

Meteorological  Conditions,  effects 
of,  on  Aphis  tavaresi  in  South 
Africa,  278;  on  Chrysomphdlus 
dictyospermi  in  Italy,  144;  on 
Locusta  mijp'otoroides  in  Malacca, 
426;  on  insect  pests  in  Russia, 
138,  875,  412;  relation  between 
outbreaks  of  pests  and,  in  Russia, 
883 ;  effect  of,  on  insect  pests  in 
Switzerland,  187,  160;  on  insect 
pests  in  U.S.A.,  191,  194;  on 
insect  development,  238;  on 
Cydia  pomoneUa  and  Cossus 
C4)ssus,  486. 

Meteorus,  parasite  of  Hyphamtria 
cwnea  in  Canada,  118. 

Meteorus  versi4x>lor,  parasite  of 
Euprodis  chrysorrhoeaAndLym^xn- 
tria  dispar  in  Canada  and  U.S.A., 
118,  242. 

Methylated  Spirit,  against  Erio- 
soma  Iqnigerum,  6. 
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meticidosa,  Triganophora  (Broto- 
lomia), 

meticulosalis,  Terastia. 

Metopius  discolor,  parasite  of  Pro- 
denia  litura  in  Nyasaland,  8. 

Metopocoilus  guctdrispinosua,  boring 
in  LeenminoBae  in  Brazil,  220. 

Metopoaontus  occipiialis,  on  coco- 
nuts in  Dutch  East  Indies, 
287. 

MeiopsUus  porceUus  (see  Pergesa), 

Metrosideros,  Chiysorrvphalua  dictyo- 
spermi  on,  in  Sicily,  146. 

Mexican  Cotton -boll  Weevil  (see 
Anthonomus  grtmdis). 

Mexican  Locust  (see  Schistocerca 
paUens), 

Mexican  Moth  Borer  (see  Diairaea 
linecHcAa), 

mexicana,  Xenoorepis. 

m€xic<mu8,  OocoophttgiM  ;  HanuUi- 
cherus, 

Mexico,  170;  pests  from,  inter- 
cepted in  California,  87»  52,  114, 
181,  176,  236,  276,  864,  400,  427, 
475,  584 ;  Tomocerodes  americcma 
from,  408 ;  Bruckus  limhcUuH  in 
beans  in,  180;  whiteflies  on 
citrus  in,  887 ;  Anasa  cmdresii  on 
Cucurbitaceae  in,  451 ;  Cocco- 
baciUus  aoridiorum  infesting 
locusts  in,  14,  808. 

micaeea,  Hydroeda, 

micantf,  Dendroctanus ;  Eudipnus  ; 
Pachyneuron, 

Mice,  destroying  insects  in  U.S.A., 
248,  535. 

miceUa,  Aristotdia  {Odechia). 

Microhracon  dorsfUor,  parasite  of 
Mineola  vaceinii  in  U.S.A.,  174. 

Miorocera,  infesting  Ohrysomphoilus 
(wnidum  in  Australia,  111. 

Micrococcus  insectarum,  infesting 
Blissus  leucoptera  in  Illinois, 
808. 

Micrococcus  oviformis,  sp.  n.,  in 
nests  of  Messor  barbarus  in  Sar- 
dinia, 99. 

Microcryptus  labraliSf  parasit-e  of 
Lj/gaeonematus  eriehsoni  in  Brit- 
ain, 118,  248. 

Microdus  canspicuus,  parasite  of 
Oydia  pomoneUa,  16. 

Micro^aster,  parasite  of  Zeuzera 
pyrtna  in  Europe,  281 ;  parasite 
of  LygcieonenuUus  eriehsoni  in 
U.S.A.,  243. 

nUcroQiMtri,  Horismenus  (Bolcopelte). 

Microlineum,  tests  with,  for  preserv- 
ing timber  against  termites  in 
India,  227. 

Microklossia  apiculatmt  infesting 
Phlvctaenodes  siicticdlis,  303. 

Microklossia  prima,  infesting  Phlyo- 
Jaenodes  sticticalis,  303. 
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Micronematus  ahbreviatus,  and  its 
control  on  pears  in  Aslraohan, 
828,  461. 

Microphthalma  disjuneta,  parasite  of 
Lacnnostema  in  U.S.A.,  285. 

Microphthalma  pruinosa,  parasite  of 
Lachnostema  in  U.S.A.,  285. 

MicropUtis  {Apantdes)  caJtalpae, 
parasite  of  Ceratomia  caUdpae  in 
U.S.A.,  281. 

MicTotermes,  destroying  timber  in 
India,  65. 

Microtermes  anandi  (see  M.  ohesi), 

Microtermes  obesi,  in  India,  227. 

migrator ia,  Locusta  {Pachytylus), 

migrtUoroides,  Locusta  {Pcichytylus). 

mild,  Asphondylia. 

Mildew,  on  vines  in  France,  186, 
513 ;  (see  Oidium). 

mUiaris,  Asterdecanium. 

mUitaris,  Apantdes ;   Autarches, 

Milkwood  Tree,  Aspidiotus  orien- 
talis  on,  in  N.  Australia,  828. 

Millet,  pests  of,  in  Bussia,  108,  829, 
830,  459;  OryUotalpa  on,  in 
Turkestan,  218;  Dissosteira  longi' 
joennis  on,  in  U.S.A.,  4. 

Mulct,  Italian,  Haplothrips  acuieatus 
on,  in  Russia,  165. 

Milvulus  tyrannus,  destroying  Tom^ 
aspis  saccharina  in  Trinidad,  29. 

Mimetes  setvlosus,  on  apples  in  Br. 
Columbia,  25. 

minaior,  Oryptus, 

Mineola  vaceinii  (Cranberry  Fruit 
Worm),  bionomics  of»  on  cran- 
berries in  U.S.A.,  174,  486. 

miniatae,  Aspidiotus  (AonidieUa). 

minimum,  Monom/nium. 

ministra,  Datana. 

minor,  Caenoptera  ;  Ohionaspis ;  Di- 
naspis  reticulata  ;  Dysdercus  haw- 
ardi ;  Hemichionaspis  ;  Mdamo- 
plus  ;  Mydophilus  (Hylurgus). 

mmuia,  Peronea, 

minutana,  Cydia  (QraphditJM). 

minutissimus,  Prophanurus. 

minutum,  Trichogramma, 

minutus,  Camptotdus ;  Dinoderus, 

mirtibiUs,  Cerapterocerus. 

Miresa  albipunota,  in  Java,  87. 

mirum,  Zalophothrix, 

miserana,  Harmdoga. 

misippus,  Hypolimnas, 

Misospalha  nypogaea  (see  Diarthro* 
nomyia). 

Mistletoe,  Eulecanium  nigrofaseia' 
tum  on,  in  U.S.A.,  428. 

Mississippi,  nursery  and  orchard  in- 
spection in,  121. 

mit^,  Elaphidion, 

Mods  archesia,  on  P?Msedus  radi* 
atus  in  Java,  40. 

Mods  frugalis,  on  sugar-cane  in 
Qu.HMisliitifl,  400,  431. 
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Mods  repanda  (Grass  Moth),  in  Bar- 
bados, 257 ;  natural  enemies  of, 
in  Trinidad,  29. 

modesta,  ParcUipsa  ;  Sibine. 

modestus,  Apaieiicus, 

Molasses,  in  baits  for  insect  pests, 
54»  87,  296,  809,  846,  876,  896, 
464,  471,  522,  526 ;  in  bait,  iise- 
less  for  Platyparea  poecUopiera, 
804;  in  sprays  against  insect 
pests,  289,  810,  348,  861,  870,  405, 
496;  in  lead  arsenate  mixture, 
810;  with  Paris  green,  289. 

moldavica,  Cledeokia. 

Mole  Cricket  (see  OnjUotcUpa  and 
8capieri80U8), 

molesta,  SolenojpHs. 

molitor,  Lepidtota ;   Tenebrio. 

moU&ri,  Aita, 

moUipea,  DrciectUacephala. 

Momordiea  charcmtiaf  Dacus  zomUus 
on,  in  India,  226;  Dysdercua 
ddcmneyi  on,  in  St.  Vincent,  416 ; 
Dacus  cucurbit <ie  on,  in  India,  515. 

mofuicha,  Lymantria  (PaUura). 

Mananthia  echii,  on  gooseberries  in 
Russia,  458. 

Monarda,  parasites  of,  in  Illinois, 
121. 

Monarihropalpue  buxi,  on  box  in 
Italy,  202;  in  forests  in  New 
York,  75 ;  imported  into  U.S.A. 
on  boxwood  ,198,  276;  carbo- 
lineum  ineffective  against,  154. 

monetae  Chrysoptera  {Plusia). 

Mongolian  Oak-feedinji^  Silkworm 
(see  Aniheraea  pemyt). 

Monkshood  (see  Aconitum  rutpeUus). 

mofwceroa,  Oryctes, 

Monocrepidius,  on  sugar-cane  in 
Queensland,  845. 

Monodontomerus  aercus,  parasite  of 
Euproetis  chrysarrhoea  and  Ly- 
mmtria  diapar  in  U.S.A.,  242. 

Monodonlomtrua  derUipea,  parasite 
of  Dcndrclimua  pini  in  Austria, 
818. 

monographua,  Xyleborua, 

Monomorium,  intercepted  on  wax 
palms  in  Hawaii,  178;  preda- 
ceous  on  Tomaapia  aaccTuvrina  in 
Trinidad,  29. 

Monomorium  deatrudor,  in  houses  in 
U.S.A.,  585. 

Monomorium  floriccla,  on  coconut  in 
Br.  Guiana,  465;  in  houses  in 
U.S.A.,  585. 

Monomorium  minimum,  in  houses  in 
U.S.A.,  586. 

Monomorium  pharaonia,  bionomics 
and  control  of,  in  U.S.A.,  198,585. 

Monomorium  acdomonia,  in  houses  in 
U.S.A.,  585. 

Monophcidnoidea  rubi  (see  Mono* 
phadnua). 


Monophadnua  rubi  (Raspberry  Saw- 
fly),  on  raspberry  in  Canada,  120, 
486,  517. 

MontandonieUa  dacica,  on  goose- 
berries in  Russia,  458. 

Monterey  Pine  Weevil  (see  Piaaodes 
aylveatria), 

monticolcie,  Dendroctonua, 

rmmtieoUt^,  TercUodea. 

Montrichardia  aculeala,  Aleurodicua 
pulvincUua  on,  in  Br.  Guiana,  360« 

montrotuneri,  CrypMaemua, 

Montserrat,  new  fungus  infesting 
Coccua  viridia  in,  529. 

Montserrat  Fluted  Scale  (see  Icerya 
montaerratenaia ). 

montaerrcftenaia,  Icerya. 

m4muaU,  Picria, 

moorei,  Amaausta. 

moorai,  L&pidoaemhea, 

Morgcmella  maakeUi,  intercept-ed  on 
oranges,  etc.,  in  California,  181, 
171,368,899,475,584;  on  M(rrua 
in  Ceylon,.  18. 

mori,  Bombyx ;  Triaieurodea, 

mori^erua,  Xyleborua. 

Monnqa  pterygoaperma  (Horse 
Radish  Tree),  Dyadercua  deUmneyi 
on,  in  St.  Vincent,  416. 

moriot  Stenobothrua. 

morleyi,  Iphiavlax, 

Morocco,  control  of  locusts  with 
CoccobaoiUua  acridiorum  in,  46, 
481 ;  Zeuzera  pyrina  in,  281. 

moroaa^  Bhyparida, 

morriai,  Fiorinia  (see  Leuctiapia 
gigaa). 

]IL>rua  (see  Mulberry). 

moachata,  Aromia. 

moaellana,  8itodiploaia. 

Moss,  destruction  of,  154,  414. 

Mountain  Ash  (see  Pyrua  aucuparia). 

Mountain  Laurel  (see  Kalmta  laH' 
folia). 

mozardiy  Languria. 

Mucor,  spores  of,  carried  by  insects 
in  U.S.A.,  842. 

Miliaria  camifrona,  on  Bombax  nta- 
labaricum  in  India,  88 ;  M.  vari' 
ahilia  compared  with,  852. 

MudaHa  variabUia,  sp.  n.,  on  kapok, 
etc.,  in  Java,  88,  852. 

MuMenbeckia  platydadoa,  Ohryaom* 
phcdua  dictyoapermi  on,  in  Sicily, 
145. 

Muhlenbergia,  pests  of,  in  N. 
America,  269. 

Mulberry  (Morua),  pests  of,  in 
Ceylon,  18 ;  Avlacaapia  pentagona 
on,  in  Italy,  201 ;  Alewrolobiua 
marUUH  on,  in  Indiia,  887 ;  pests 
of,  in  Nyasaland,  7, 9 ;  pests  of,  in 
U.S.A.,  289,  817. 

Mulberry  Silkworm  (see  Bombyx 
mori). 
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Mulberry  Whitefly  (see  TetrdUu- 
rodes  mori). 

nmliilinea,  Oirphis, 

fMdUlinecUum,  Zagramfn/oaoma, 

nvidUspinus,  Eriococous, 

rnimda,  Bethelium ;  CoceineUa ;  Oy- 
cloneda ;  Hockeria, 

fMmdum,  Exochilum, 

Murgantia  histrianica  (Harlequin 
Cabbage  Bug),  on  cabbages  in 
U.S.A.,  261. 

muricata,  Nothorrhina ;    Tmethis, 

murinus,  Lacon. 

murraea,  CasHda. 

Musa  (see  Banana). 

Mu8a  sapientum,  Aspidiotua  tranS' 
lucena  on,  in  the  Philippines, 
867. 

Musca,  parasitised  by  Chaleis  fona- 
colombei  in  Italy,  806. 

Muscardine  Fungus,  Green  (see 
Metarrhisdum  tmisopliae), 

Musoidifurtix  raptor  (vorax),  liber- 
ated against  flies  in  Hawaii,  474. 

fnuscfdanus,  Sarrothripua, 

muaculosa,  Oria  (Tapifwstola), 

Mushrooms,  dried.  Tinea  doaceUa 
in,  in  Grermany,  426. 

Muasaenda  erythrophyUis,  intercept- 
ed in  Hawaii,  178. 

Musaidia  dlbipart<dia,  on  mahogany 
in  Nyasaland,  9. 

Mustard,  CeutJiarrhynohua  pleurO' 
atigma  on,  in  Britain,  48 ;  pests 
of,  in  Nyasaland,  8,  9 ;  pests  of, 
in  Bussia,  104,  105»  827,  468; 
Aphia  paeudohraaaicae  on,  in 
IJ.S.A.,  187. 

Mustard,  White,  not  attacked  by 
wireworms  in  Britain,  286. 

Mustard,  Wild,  ChariophUa  hraaaic€i6 
on,  in  U.S.A.,  198. 

Mustard  Beetle  (see  Ph<iedon  coeh' 
Uariae). 

rmUdbilia,  Ootheoa ;  Orambua  ;  Bhi- 
noaomphua  (Periacopelta). 

mutatum,  BeniMdion  {Bemhidium), 

muticay  Leptoypha. 

rMjUilata,  iylopertha. 

mutUatua,  Carpophilua, 

MydaphUua  minor  (Smaller  Pine 
Beetle),  in  pines  in  Finland,  607 ; 
in  pines  in  Scotland,  47,  470 ;  in 
pines  in  Sweden,  606 ;  in  pines  in 
Russia,  411. 

MyAophUua  (Hylurgua)  piniperda 
(Pine  Beetle),  bionomics  and  con- 
trol of,  in  Britain,  24»  886;  in 
pines  in  Finland,  607 ;  in  Pinua 
aylvestria  in  New  Jersey,  31»  198 ; 
in  pines  in  Russia,  880,  412 ;  in 
pines  in  Sweden,  606. 

Jliylabria  puatvlata,  destroying  Oyr- 
iacawthacria  nigrieomia  in  Java, 
87,  226. 
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Myocakmdra  exarata,  on  bamboo  in 
India,  489. 

Myochroua  arnuUfia,  lead  arsenate 
against,  in  Trinidad,  29. 

Mtfoporum,  Eriococoua  eucalypti  on, 
m  Australia,  610. 

Myriangiumduriaei  (Black  Fungus), 
m  West  Indies,  48,  260. 

Myrciaria  edulia,  Aonidia  imported 
into  U.S.A.  on,  199. 

Myrmica  laetinodia,  Fordafurcata  in 
nest  of,  in  England,  28. 

mytUaapidia,  Aphdinua. 

myrmeeophUum,  Maoroaiphum. 

mytilMpidia,  Tetranychua. 

MytUaapia  citricola  (see  Lepido* 
aafhea  hechU), 

Myi%laapia  diapar,  806. 

Myiilaapia  pomorum  (see  LeptdO" 
aaph^  vlmi). 

MvtUaapia  rtibrovittatua,  on  Hevea 
braaiitenia,  889. 

Myxoaporidium,  infesting  8cauru$ 
triatia  in  Algeria,  808. 

Myzua  eeraai  (Cherry  Aphis),  food- 
plants  of,  in  Canada,  26,  617; 
in  orchards  in  Russia,  827,  880, 
881,  494 ;  in  orchards  in  U.SA., 
266. 

Myzua  nigra  (see  Aphia). 

Myzua  oxyaoanthae  (see  Aphia  nigra). 

Myzua  peraicae,  food-plants  oi,  in 
Canada  and  U.S.A.,  118, 187,  246, 
262,  266,  898;  natural  enemies 
of,  in  U.S.A.,  124,  478. 

Myzua  ribia,  on  potatoes  and  toma- 
toes in  Br.  Columbia,  26. 

N. 

Naartje,  pests  of,  in  Rhodesia,  188, 
278. 

Ndbia  rufuaculua  (Blueberry  Damsel 
Bug),  on  Vftcdniumin  U.S.A.,  268. 

Nacoleia  hl<kckhumi,  on  coconuts  in 
Hawaii  and  New  Guinea,  161. 

Nacoleia  indica,  food-plants  of,  in 
India,  868. 

Nacoleia  octoaema,  on  bananas  in 
Java  and  Queensland,  162. 

wdepai,  Eriophyea, 

naneUaf  Beourvaria  {Odechia), 

nana^  Tric?u>grammaloidea, 

napeUi,  Aphia. 

Naphtha,  against  Aporia  crataegi, 
414;  against  cockcnafers,  467. 

Naphthahne,  against  ants,  474, 
686;  against  cockchafers,  467; 
against  cutworms,  266;  against 
Oiiorrhynchua  aulcalua,  469; 
against  wireworms,  236 ;  experi- 
ments with  stored  wheat  and,  in 
India,  227;  creosote  emulsion 
and,  882;  chlorinated,  against 
termites,  182. 
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netpi,  Pieris. 

Napomyza  chryacMthemi  (see  Phyto- 

myza). 
fuvraria,  Natada. 
Narcissus,  Merodon  equestris  on,  in 

California,  118. 
Narcissus  Bulb  Fly  (see   Merodon 

equestris  and  Eumerua  strigakts). 
Narcissvs    poeticus,    pests    of,    in 

Scotland,  469. 
na^icomis,  Oryctes. 
nw^uB,  Camelonotus, 
Natada  nararia,  on  tea  in  Ceylon, 

479. 
natdlensis.  Termed, 
nassirae,  Coptosoma, 
Nehaocharis  Tiemipterua,  sp.  n.,  in 

N.  America,  269. 
nebrMkensis,  NeomphcHoideUa. 
nebris,  Papaipema, 
nebritcmaf  Cydia  {Qraphditha). 
nebtdeUa,  AcrobiMis ;    Eomoeosoma, 
nebidosa,  Cassida, 
nebuLosua,  Camptobroehis. 
neoopina,  Papaipema. 
Necta/ndra      venuloaa,     Cratosomua 

bos  on,  in  Brazil,  220. 
Nectarine,  pests  of,  and  their  control 

in     South     Africa,     394,     S95; 

Hydlopterus  prurU  on,  in  Britain, 

538;      CcUpe  ophideroides  in,  in 

India,  439. 
Nectarophora  oereoHia  (see  Macrosi- 

phum  granarium). 
Needlewood  (see  Rakea  ilidfolia). 
negleda,  Lotis. 
neglectus,  Aleurodicus ;     Oeoophyl- 

tembiua     (see     Parectropa     lati- 

folidla). 
Negro  Coffee  (see   Cassia  ocoiden- 

talis), 
negtmdinis,  Ohaitophorus. 
Negundo  Aphis  (see   Chmtophorus 

negwndinis). 
Negundo  Twig-borer  (see  Proteop- 

Uryx  wiUinga/na). 
nematioida,      Codopisthia      (Ptero- 

m^dus). 
Nematodes,    parasitising    Mdcmo- 

plus  fem/ur-rubrum    in    Canada, 

516;      in   Denmark,    505;      in 

potatoes  in  Norway,  502;     (see 

Heterodera,  Mermis,  Tylenchus). 
Nem^atus,  on  willow  in  France,  424. 
Nematus  abbreviatus  (see  Microne- 

m^ttus). 
Nemaius  berberidis  (see  Arge). 
Ifemaius   erichsoni    (see   Lygaeone- 

moitus). 
Nerruxtus    gaUarum    (see    Pontam>ia 

salicis). 
Nemaius  ribesii  (see  Pteronus). 
Nemoitus  septentrionali8(Bee  Croes'tts)^ 
Nematus  valisnierii   (see  Ponta/nia 

proxima). 


Nem^Uus  ventricosus  (see  Pteronus 

ribesii). 
nemaraiM,     Hemerophila     {Sim^te- 

this). 
NemoriUa    notiibUis,     parasite     of 

Qlyphodes  unionaiis  in  Italy,  206. 
nemortem,  Anthocoris ;     PhyUotreta 

(Haltica). 
nenuphar,  Conotrachdus. 
Neocatolaccus    australiensis,    para- 
site   of   grain    weevils    in    Aus- 
tralia, 111. 
Neocerata  rhodophaga,  in  Canada, 

120. 
Neodytus  caprea,  on  ash  in  U.S.A., 

205. 
Neoconocephaiusguitatus,  destroyed 

by  biros  in  Trinidad,   30;      in 

Jamaica,  422. 
Nedecamum       eribrigerum       (see 

PMylecanium). 
Neolitsea,  Fiorinia  phantasma  on, 

in  the  Philippines,  366. 
Neom>(Mkdlia  bergi,  on  sugar-cane 

in  India,  439. 
neom^xicanus,  Lathrom^eroides ;  Pseu* 

dococcus. 
Neomphaloiddla  ceroplastae,  sp.  n.» 

parasit<e  of  Ceroplastes  gcHecius  in 

Uganda,  247. 
NeomphaloideUa    nebraskensis,    sp. 

n.,  m  U.S.A.,  247. 
Neomphaloiddla  pulchriverUris,  sp. 

n.,  in  U.S.A.,  247. 
Neopales     tortricis,      parasite      of 

Cfacoeda  cerasivorana  in  U.S.A.» 

892. 
Neoponera  viUosa  inversa,  on  cacao 

in  British  Guiana,  465. 
Neosigniphora     dongataf    sp.     n.» 

parasite    of   scale -insects    in    N. 

America,  269. 
Nejfhotettix  apicdis,  control  of,  on 

nee  in  India,  489. 
Nephotetiix  bimmctaXus,  control  of» 

on  rice  in  India,  225,  439. 
Neptis      agaXha,     parasitised      by 

Tetrastichus       sculpiAJuaius       in 

Uganda,  65. 
nerii,  Aspidiotus  (see  A.  hederae) ; 

Deiiephila. 
nerissa,  Huphi/na. 

nervosa,  Depressaria  (see  D.apiedla). 
Nettle  {Urtica),  Schistocerca  para- 

nensis  on,  in  Venezuela,  98. 
Nettle  Grubs  (see  Thosea). 
Neurocolpus  nubilis,  bionomics  and 

control  of,  on  apples  in  Canada, 
517,  521. 
Neurotoma  flariventris,  in   Russia} 

331. 
neustria,  Mcilaco8om43k  (Oastropacha, 

Lasiocampa). 
nevada,  Eutettix. 
nevadensis,  Halidus. 
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New  Brunswick,  foundation  of  new 
entomological  station  in,  528. 

New  Guinea,  coconut  pests  in, 
149-151 ;  Melanitis  leda  on 
su^ar-cane  and  grass  in,  471 ; 
legislation  against  the  importa- 
tion of  plants  from,  into  Aus- 
tralia, 258. 

New  Hebrides,  TrorMcotheca  opetoi- 
ooUia  on  coconuts  in,  160. 

New  Jersey,  pests  from,  intercepted 
in  California,  114,  800,  427,  475, 
584;  pests  from,  intercepted  on 
orchids  in  Hawaii,  178,  282; 
miscellaneous  insect  pests  in,  18, 
259,  887,  580;  greenhouse  pests 
in,  204,  452;  insects  imported 
into,  from  other  countries,  81, 
198,  891,  408. 

New  Mexico,  Anaaa  andreaii  on  Cu- 
curbitaceae  in,  451 ;  bionomics 
and  control  of  Hemileuca  oliviae 
in,  584. 

New  Mexico  Range  Caterpillar  (see 
Hemileuca  oliviae). 

New  South  Wales,  Oraeffea  eoeo- 
phaga  on  coconuts  in,  151 ;  con- 
trol of  Nysiue  vinitor  in,  811 ; 
Teara  carUraria  on  wattles  in, 401  ; 
scale-insects  in,  510;  methods  of 
destroying  fly -infested  fruits  in, 
50. 

New  York,  scale-insects  in,  76; 
miscellaneous  insect  pests  in, 
78-76,  445-447;  bionomics  and 
control  of  Fclydruaue  impresH- 
frons  in,  519;  pests  from,  inter- 
cepted in  CaUfomia,  52,  584. 

New  1  ork  Apple  Canker  (see  Sphae- 
ropHa  fiiatairum). 

New  Zealand,  lime -sulphur  against 
orchard  pests  in,  480 ;  control  of 
Tyroglyphue  longior  in,  408 ;  Xon- 
ihorhoe  prctefeelaia  on  flax  in,  481 ; 
DroaopnUa  ampdophila  on  ba- 
nanas in,  152. 

New  Zealand  Flax  (see  Pharmium 
tenax). 

newsteadi,  LepidoaapTiea, 

Newgteadia  floccosa,  in  Britain,  417. 

Nezara  viridvUa,  on  ground-nuts  in 
West  Indies,  48 ;  causing  cotton- 
boll  disease  in  West  Inmes,  258, 
884. 

Niagara,  miscellaneous  insect  pests 
in,  517. 

Nicotine,  against  Aphids,  275,  278, 
504,  588 ;  against  Isosoma  orchi- 
dearumy  259 ;  against  Lygus  pra- 
tenaia,  26 ;  against  orchard  pests 
in  U.S. A., 272 ;  against  Phytomyza 
chryaanthemi,  259 ;  against  TayUa 
nudi  in  Norway,  502;  against 
spinning  mites,  858 ;  against  Ty- 
phlooyha  roaae,  858 ;  against  vine 


Oyrtaoain» 
Odcntopua ; 


pests,  78,  800 ;  formulae  for,  428, 
424,  446,  504,  588;  and  lime, 
formulae  for,  against  Taeniothripa 
pyri,  446;  addition  of,  to  other 
insecticides,  14 ;  (see  Black  Leaf 
40  and  Tobacco). 

Nicotine  Emulsion,  against  Aphids, 
898,  582;  against  FrankUnieUa 
Mtici,  818;  against  Profenuaa 
coUaria,  99. 

Nicotine  Sulphate,  against  Aphids, 
889,  480;  against  Capsid  bugs, 
108 ;  and  soap,  as  a  contact  spray 
against  Ohermea  spn.,582 ;  against 
(faieruceUa  oavicoUia,  810,  841 ; 
against  Iridomyrmex  huimlia,A7A ; 
against  Lema  meUmopa,  850 ;  in 
sprays  for  orchards  in  U.S.A., 
864. 

nictit(ma,  Apamea  (Hydroeeia), 

ni^er,  Athoia  ;  Liuiua  ;   Triphlepa, 

Nigeria,  Tetraatichua  tUridavua  from, 
65 ;  Phyaothripa  pictAxs  on  Mdia 
azedaraieh  in,  862. 

Nigetia  aarghieUa  (see  CeHama), 

nigra,  Avhia  (Myzua) ;  EueJdora 
(see  K  aubooerulea) ;  Saiaaetia 
{Lecamum) ;  Saipin^ogaater, 

nigricdla,  Coleophora, 

nigricomia,    Chryaopa ; 
thacria  (Acridium) ; 
Phytomyza. 

nigrifemora,  Sympieaia. 

nigripea,  LydeUa, 

nigriroatria,  Hypera. 

nigriacutum,  Apteroladapa, 

nigrita,  Podanta, 

nigritariua,  Cratichnewnon, 

nigritaraia,  Pe^omyia. 

mgriUdua,  Phtlonthua. 

nigriventria,  Anagrua  {^rmatua  ;  8aU 
pingogaaier, 

nigrivittia,  Conarrhynchua, 

nigrocinctar,  Apteaia, 

nigrocyaneua,  Fachyneuron  (Dibra* 
ohya), 

nigrofaadatum,  Eidec<mium. 

nigrofaaciatua,Dyadereua ;  Oeddleuai 
Phofwctonua. 

nigrofrona,  Deltocephaiua. 

nigropalpua,  CarceUa. 

nigroaoma,  Taxonua  (see  T. 
glabratua). 

nigrotuberculeUa,  Lachmetta. 

nigrum,  Lecamum  (see  8aiaaeUa 
nigra), 

Nim  Tree  (see  Mdia  azadiracMa), 

nimbeUa,  Eomoeoaoma, 

nimrod,  Xylotrupea. 

Nipa  Palm,  pests  of,  in  Straits 
Settlements,  149,  472;  scale- 
insects  intercepted  on  nuts  of,  in 
Hawaii,  114. 

nipae,  Paeudococoua. 

Niphana,  on  Hevea  braaiHenaia,  888. 
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Ntpponarthezia  ardiaiite,  sp.  n.,  on 

ArdiHa  jfiporUca  in  Japan,  419. 
nitela,  Ta/paipema  (see  P.  nehriB). 
niUns,  Attdabua  ;    Camptohrochus  9 

Xeptura ;  Setora, 
niUda,  AUirhina ;  Lachnostema. 
nitidalia,  Zinckenia  (Margaronia), 
nitidiventHa,  Phytomyvtera. 
niUdtUus,  Oocyidus ;   Tdenomus, 
mtidus^  Pinmupia  (see  Lepidosaphes 

pyriformis). 
Nitrobenzine,  effect  of,  on  Lepidiota 

in  Queensland,  288. 
niveosparaiM,  Idiocerus, 
niveus,  Oecanthua. 
No<iea     apinoaiaainMy     Schiatocerca 

peregrina  on,  in  Algeria,  411. 
noHlia,  Cctaaida. 
nociva,  Deaiantha, 
Noctua  da/ndeatina  (see  Agroiia  uni- 

color), 
nodicepa,  Cryptognatha. 
Nonagria  typnae,  infested  with  form 
of  Botryiia  baaaiana  in  France,425. 
non<igri<ie,  Apcmtelea, 
nonatriata,  Aphihona. 
Norfolk  Island  Pine  (see  Araucaria 

exceHaa), 
Norway,  pests  of  forests  in,   802, 
508;      miscellaneous     pests     in, 
501-508 ;    TypMocyba  bergmanni 
sp.  n.  in,  508. 
Norway    Maple    Leaf-hopper    (see 

Alebra  cdboairieUa), 
Noaema  apia,  infesting  hees,  808; 
possibly  not  the  cause  of  Isle  of 
Wight  disease,  462,  468. 
Noaema    bomhyda,    infesting    silk- 
worms, 808. 
noUibilia,  NemoriUa. 
notcUa,  Empoasca, 
notatua^  Ptaaodea. 
Nothorrhina  muriaxta,  in  forests  in 

India,  859. 
Notogonia   luteipennia,    predaceous 

on  crickets  in  India,  257. 
Noiolophua  antiqua  (see  Orgyia). 
Notolophua  leucoatigma  (see  HemerO' 

campa), 
NotophaUua  viridia   (Barley  Mite), 
Chryaopa  califormca  predaceous 
on,  in  U.S.A.,  409. 
Notoatira  erratica,  on  rye  in  Bussia, 

880. 
nova,  Lachnoatema, 
Nova  Scotia,  control  of  AlaophUa 
pometaria  in,  872;  quarantine 
against  Aajndiotua  pemicioaua  in, 
6 ;  bionomics  and  food-]^lants  of 
Depreaaaria  heradeana  in,  177, 
872;  control  of  Euproctia  chry- 
aorrhoea  in,  867,  525;  injurious 
grasshoppers  in,  486 ;  Hydroeoia 
micacea  on  rhubarb  in,  878; 
bionomics  and  control  of  Lygua 


invitua  in,  96,  520 ;  orchard^pesl* 
and  their  control  in,  96,  179,  282, 
887,  867,  870,  871,  872,  878,  519, 
520,  528;  fouiylation  of  new 
entomological  station  in,  528. 

novaaootienaiay  Lygua  invUua, 

novenrnotaJta,  CocctneUa. 

novempunctaiua,  Coccoderua, 

Noviua  cardtnalia,  predaceous  on 
Aphids  and  Coccids  in  Bhodesia, 
188,  278 ;  destroying  Icerya  pur- 
ch4iai,  488 ;  predaceous  on  mealy- 
bugs in  California  270. 

noxtMe,  laoaoma, 

noxiua,  Braohycolua, 

nubecidana,  Ancylia, 

nubUamSy  Aleurocamthua. 

nubilalia,  Pyrauaia. 

nubUipenma,  Anagyrua ;  Thripoe- 
tenua, 

nubUia,  Neurocolpua. 

nucum,  Balamnua, 

nudatua,  Crypioeoccua. 

Nummularia  diacreta,  spread  by 
Oecanthua  niveua  in  Xf.S.A.,  71, 
842. 

Nun  Moth  (see  Lyfuamtria  morutcha). 

nupera,  Xylina  (CaHocampa), 

Nupaerha,  bionomics  of,  in  India, 
96. 

Nupaerha  variabiUa,  on  teak  in 
India,  228. 

nuaalini,  Chermea, 

Nut,  pests  of,  in  Russia,  141,  457; 
(see  Hazel). 

Nut,  Kamani,  CeratiHa  capitixta  in, 
in  Hawaii,  290. 

Nutmeg,  Eumeta layardi  on,  in  Java, 
87. 

Nyasaland,  new  Chalcidoidea  in, 
65,  129;  miscellaneous  insect 
X>est8  in,  6-9,  458. 

Nydobaiea  permaylvanica,  parasi- 
tised by  Zaommoenoyrtua  aubmi* 
C€ma  in  N.  America,  269. 

Nymphaea,  472. 

nynvpJiaeaef  Rhopaioaiphum, 

Nyaiua  aenecioniayOu  vines  in  Prance, 
487. 

Nyaiua  vinitor  (Rutherglen  Bug), 
control  of,  in  Australia,  811,  471* 

o. 

Oak  {Quer<ma),  Paraaa  spp.  on,  in 
S.  Africa,  894;  peste  of,  in 
Astrachan,  827 ;  in  Austria,  812 ; 
pests  of,  in  Britain,  89,  888,  470 ; 
weevil  larvae  intercepted  in  acorns 
of,  in  California,  427;  peste  of, 
in  Canada,  517,  526;  Geometrid 
moths  on,  in  Denmark,  442; 
Ceratnbyx  heroa  in,  in  Europe, 
185 ;  x)e8te  of,  in  Germany,  441 ; 
gaUs  of  Biorrhiza  pdUida  on,  in 
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Norway,  504 ;  Argyroploee  leueo- 
tret^  in  acorns  of»  in  Rhodesia, 
278 ;  Oligomerus  bruwneua  on,  in 
Spain,  401 ;  pests  of,  in  Russia, 
28,  188,  141,  874,  412,  414,  457, 
459 ;  immune  to  attack  of  EtUe- 
canium  oc^reae  in  Russia,  414; 
peste  of,  in  U.S.A.,  8,  113,  289, 
246,  259,  285,  818,  825,  887,  451, 
581 ;  removal  of,  to  control 
Lymantria  dispar  in  U.S.A.,  825 ; 
Asterolecamum  variolosum  on  ,466. 

Oak,  Jerusalem,  TeUremychus  Ida- 
riu8  on,  in  U.S.A.,  512. 

Oak,  White  (see  Quercus  alba). 

Oak  Twig  Pruner  (see  Elaphidion 
viUoaum). 

Oats,  pests  of,  in  Canada,  118,  119, 
516,  580;  Luperina  testacea  on, 
in  Denmark,  8;  Tdephorus  liiu- 
raius  rarely  on,  in  England,  822 ; 
Lema  melanopa  on,  in  Hungary, 
850 ;  pests  of,  in  Norway,  501 ; 
termites  damaging,  in  Nyasaland, 
9;  pests  of,  in  Russia,  108,  165, 
218,  880,  882,  458^460;  Lema 
melanopa  on,  in  Turkestan,  210 ; 
pests  of,  in  U.S.A.,  154,  454,  511 ; 
not  attacked  by  Brachycclua  tri- 
tici  in  U.S.A.,  197;  Tyroglyphus 
on,  in  New  Zealand,  408. 

Oat  Aphis  (see  Aphis  avenae), 

Oberea  linearia,  in  hazel  in  Italy, 
202. 

Oberea  tripunctoita,  in  New  Jersey, 
259. 

obeei,  Microierm^s, 

obesuSf  Dendroctanus ;  Strophoao- 
mu8  (see  8,  coptfotua). 

obliqua^  AUograpta ;  Diacrisia ; 
Typldocyba. 

dbliquaius,  Polydrueus, 

Obhque-banded  Leaf-roUer  (see 
Cacoecia  rosaceana). 

obliqidca^a,  Xyleborus. 

obliquu^,  Sphyrocoris. 

oblongus,  PhyUobius, 

obnoxia.  Aphis. 

obovatus,  jSrevipaipus, 

obscuriceps,  Termes, 

obscurivmtris,  Formica, 

obscurus,  Agrioies  ;  Anaphothrips  ; 
Bhdbdoonemis  (Sphenophorus) ; 
Telephorus. 

obsita,  Pseudaonidia. 

obsoleta,  Aru>mala ;    Chloridea. 

obsoletus,  Lagochirus ;    Meiamasius. 

obtectus,  BruchiM  (Aca^hoscdides), 

obtusa,  Empoasca, 

obtuseUaf  Acrobasis. 

occidentalis,  Cephus ;  Signiphora 
flat'opaUiata. 

occipitalis,  Metapodontus. 

oceUana,  Eucosmn  (Orapholiiha,  Sjn- 
lonotat  Tmeiocera). 


oceUalus,  Sphinx  (Smerinthus), 

ochracea,  Cfortyna  (see  Xanthoeeia 
flacago). 

ochroderus,  8cym/nus. 

ochrogaster,  Euocoa, 

Ochroma  la^op>us,  Batocera  rubus  on, 
in  the  Virgin  Islands,  203. 

Ochsenheimeria  taureUa,  on  cereals, 
etc.,  in  Russia,  104,  168. 

Ocneria  dispar  (see  Lymantria). 

octosema,  Nacoleia. 

octospinosa,  Atta, 

oculaUiy  Chrysopa, 

ocidatipennis,  Aneristus. 

Ocyptamus  fuscivenniSy  i>redaceous 
on  Acyrthosipnon  pisi  in  U.S.A., 
34. 

Odoiporus  longicoUis,  on  plantains 
in  India,  226. 

Odonaspis  secreta,  on  bamboo  in 
Samoa,  128. 

Odontolabis  beUicosus,  on  coconuts 
in  Dutch  East  IncQes,  287. 

Odontopus  nigricomis,  food-plants 
of,  in  India,  62. 

Odontotermes  assmuthi,  in  India,  227. 

Odontotermes  feae,  destroying  tim- 
ber in  India,  65. 

Odontothrips  pictipennis,  sp.  n.,  on 
Azalea  nuaiflora  in  U.S.A.,  862. 

Oecamthus  angustipennis,  conveying 
spores  of  canker-producing  fungi, 
342. 

Oecanihus  confluens,  predaceous  on 
Acyrthosiphon  pisi  m  U.S.A.,  84. 

Oecanthus  niveus  (Snowy  Tree  Cric- 
ket), on  prunes  in  U.S.A.,  267; 
conveying  spores  of  canker-pro- 
ducing fungi,  71,  842. 

Oeceticvs  geyeri,  in  Argentina,  467. 

Oeceticus  platensis,  in  Argentina, 46 7. 

Oecophylla  smaraMina,  habits  of,  in 
Dutch  East  Indies,  287;  on 
coffee  in  Malaya,  11. 

Oecophyllenibius  neglectus  (see  Parec* 
topa  latifolidla). 

Oedaleus,  on  Pinus  longifolia  in 
India,  229. 

Oedaleus  abrupius,  on  Pinus  longi' 
folia  in  India,  859. 

Oedaleus  nigrofasciatus,  in  Turkes- 
tan, 210. 

Oenophihira  piUeriana  (see  Sparga- 
nothis), 

Oenothera  (Evening  Primrose),  JJoZ- 
tica  cHeracea  on,  in  Britain,  109 ; 
Tetranychus  tdarius  on,  in  U.S.A., 
512. 

oenotheraCy  Anoecia  (see  A,  qtterci),. 

Ohio,  i)ests  from,  intercepted  in 
California,  52,  364,  534;  experi- 
ments in  controlling  Aspidiotus 
pemidosus  in,  115;  distribution 
of  Tibicen  septemdecim  in,  186 ; 
notice  of  list  of  lace -bugs  of,  527. 
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Oidiumy  protection  of  grapesX^om, 

\    in  France,  78;    (see  Mildew). 

Oil,  experiments  with,  as  trap  for 
Cetoniids,  895;  against  coconut 
pests,  94;  and  lime,  against 
mUeeanium  perHcae,  801;  against 
locusts  and  grasshoppers  in 
France,  298,  490. 

Oil,  Miscihle,  against  orchard  pests, 
179,  180,  265,  862,  406,  480,  518, 
627. 

Oil  Emulsion,  against  Cocci^,  115, 
271,  868 ;  agamst  Erioaoma  lani- 
gerum,  881 ;  against  Idiocerus 
niveoaparsua,  12 ;  against  Nysius 
vinitor,  811 ;  formulae  for,  11, 
26. 

Oil  Palm  (see  Elaeis). 

Okra  (see  Hibisous  esculentua). 

oUaSy  Ikums  ;  FUippia  {Philipj^a) ; 
Tarlatoria ;  SaUasetia  {Leoantum). 

oleaginum,  Oydoconium. 

Oleander,  Oossyparia  idmi  on,  in 
Britain,  128 ;  pests  of,  in  Ital^, 
201 ;  Aapidiotus  Tiederae  on,  m 
Jamaica,  420;  pests  of,  in  New 
Jersey,  204. 

Oleander  Scale  (see  Aapidioiua 
hederae). 

Oleaster,  Anaraia  linecUeUa  boring 
in,  in  Astrachan,  827. 

deaatreUa,  ZeUeria. 

oleiperda,  HyUainua. 

oleivorua,  Eriophyea, 

oleraoea,  HtdUoa ;  Polia  (Mameatra) ; 
Tipida. 

oleraceum,  Ewrydema. 

dethreutea  conaanguinana  on  apples, 
etc.,  in  Canada,  118,  120,  870. 

Olethreutea  frigidcma  (see  O.  conaan- 
gwinana). 

Olethreutea  pnmicma,  on  fruit-trees 
in  France,  490. 

Olethreutea  variegcma  (see  Argyro- 
place). 

Oltgomerua  brunneu^,  parasitised  by 
Pediouloidea  verUricoaua  in  Spain, 
401. 

OUgoaita  americcma,  parasite  of 
tfassid  bugs  in  America,  116. 

OUgoaita  giraulti,  parasite  of  Toma- 
apia  aaccharina  in  Trinidad, 
29. 

Oligoaita  aanguinea  var.  daripea  n., 
secondary  parasite  of  Aaphondylia 
miki  in  N.  America,  116. 

Oligota  oviformia,  predaceous  on 
Tetrcmychua  tdariua  in  California, 
118. 

Olive,  Leperiainua  califomicua  on, 
in  N.  Ajnerica,  884 ;  pests  inter- 
cepted on,  in  California,  177,  286, 
pests  of,  and  their  control  in 
Italy  and  Sicily,  51, 158,  206,  806, 
402,  488 ;   control  of  pests  of,  in 


Spain,  159 ;  pests  of,  in  U.S.A., 
118,  818;  Lepidoaaphea  inter- 
cepted on,  in  Egypt,  281. 

Olive  Fly  (see  D(mta  oiecte). 

Olive  Oil,  against  Spargtmothia  pU- 
leriana,  481. 

oliviae,  HemUeucck. 

OUa  (ibdomvnalia,  predaceous  on 
Pharodan  humtdi  in  California,  1 18. 

Olynthoacelia  aaiwnini,  sp.  n.,  in 
Caucasia,  879. 

OnUodea  blackbumi  (see  Naeoleia). 

Omophlua,  food -plants  of,  in  Bussia, 
459. 

Omophlua  lepturoidea,  on  rye  in 
Bussia,  108. 

Ondderea  amputator^  food-plants  of, 
in  Brazil,  219. 

Ondderea  dnguUxtua,  on  x^^&n-nut 
in  America,  170. 

Of^ciderea  dejecmi,  food -plants  of, 
in  Brazil,  219. 

Ondderea  gibboaa,  food -plants  of,  in 
Brazil,  219. 

Ondderea  heterocera,  food -plants  of, 
in  Brazil,  219. 

Ondderea  aaga,  food-plants  of,  in 
Brazil,  219. 

Ondderea  texcma  (Pecan  Twig-gird- 
ler),  bionomics  of,  in  U.S.A.,  170, 
191. 

Onddium  cria^j^m,  Ocuima  thereupon 
on,  in  Brazil,  891. 

Onddium  papUio,  Pulvinaria  floe^ 
cifera  on,  m  California,  868. 

Oncometopia  laieraiia,  on  cotton  in 
U.S.A.,  407. 

Oncometopia  undaia,  on  cotton  in 
U.S.A.,  407. 

Onion,  Letchnoatema  on,  in  Antigua, 
158 ;  pests  of,  in  Astrachan,  827 ; 
pests  of,  in  Canada,  119,  886,  847, 
516;  Acrolepia  aaaecteUa  on,  in 
Italy,  202;  pests  of,  in  Russia, 
108,  207 ;  as  trap-crop  for  Aporia 
orataegi  in  Russia,  105,  208 ;  pests 
of,  and  their  control  in  U.S.A., 
176,  198;  Laphygma  exiaua  on, 
291 ;  seeds  of,  destroyed  oy  ants 
in  St.  Vincent,  48. 

Onion  Maggot  Fly  (see  Hylemyia 
amtiqua). 

Onion  Thrips  (see  Thripa  tabad). 

Oniacua  aaeUua,  food -plants  of,  in 
Canada,  118. 

Ontario,  miscellaneous  insect  pests 
in,517;  Scclytua  ruguloaua  BVTead» 
ing  fire-blight  in,  27 ;  legislation 
against  fombrood  in  bees  in,  197. 

ontarionia,  Baryodmn. 

onuata,  Mcuyronoctua. 

00,  Phytometra, 

Ooencyrtua  lambomi,  sp.  n.,  parasite 
of  Belenoia  aeverina  m  Nyasaland, 
129. 
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Ooenoyrtus  pacificus,  sp.  n.,  X)ara8ite 

of  jbraohyplatya  pacificus  in  Fiji, 

67. 
Ootetrastichua  beatus,  introduced  into 

California  against  Eutettix  teneUa, 

475. 
Ootheca  fimtabiliSf  on  peas,  etc.,  in 

Nyasaland,  6,  9. 
opcunecUis,  Promecotheca. 
optumlus,  PcMisofM  testaceus, 
opaieseena,  Aegeria  (Sanninoidea), 
Opatrum  depressum,  bionomics  of,  in 

Java,  79. 
OpcUrum  sahulosum,  in  Russia,  108. 
operofUeUa,  PMhorimaea. 
Uphideres  juUonica  (see  Othreia). 
ophideroidea,  Caipe. 
Uphion    bifoveokUum,    parasite    of 

Lachnoatema  in  U.S.A.,  285. 
Ophian  vtUnertUoTf  parasite  of  De- 

preaaaria  heradeana  in   Europe, 

177. 
Ophianectria  coecicola  (White-head- 
ed Fungus),  infesting  scale-insects 

in  West  Indies,  250. 
Ophioneurua  filippii  (see  Poropoea 

deJUippii). 
Ophioneurua  grandia  (see  Poropoea 

atoUwerki), 
Ophioneurua  aignaiua  (see  Poropoea 

defilippii), 
Ophioneurua  aimplex  (see  Poropoea 

atoUwerki). 
Ophiuaa,  on  cotton  in  Nyasaland,  8. 
Ophonua    {Harpailt^)  calcecUua,  on 

millet  etc.  in   Russia,  108,  880, 

494. 
Ophonua  puheacena^  predaceous  on 

Sitonea  in  Russia,  139. 
Opiua  fleicheriy  sp.  n.,  parasite  of 

Daeua  cuourhittie  in  India,  515 ; 

liberated    against    Dacua   cucur- 

bitae  in  Hawaii,  474. 
Opiua  foveolatv^,  j^arasite  of  Pego- 

myia  hyoacyami  m  U.S.A.,  890. 
OpitM    humiiia,    liberated    against 

fruit  flies  in  Hawaii,  52,  290,  420, 

474. 
Opiua  inoiai,  sp.  p.,  parasite  of  Dacua 

ineiaua  in  India,  515. 
Opogona  glyciphaga,  food -plants  of, 

in  Queensland,  844. 
Opomyea  florum,  in  Russia,  104. 
Opossum,  destroying  Lachnoatema 

in  U.S. A.,  285. 
Opuntia    (Prickly    Pear),    Paeudo- 

coccua  adonidum  on,  in  California, 

270. 
Opwntia    fMmacamihat    Dactylopiua 

coccua  on,  in  S.  Africa,  404;   in- 
sects on,  in  Queensland,  89. 
Orache,  Pe^omyia  hyoacyami  hetae 

on,  in  Britain,  47. 
Oranee  {Oitrua  awrantium),  pests  of, 

and  their  control  in  S.  Ainca,  172, 


895;  scale-insects  on,  in  Argen- 
tina, 205,  849;  pests  of,  in  S. 
Australia,  427;  pests  of,  in 
Brazil,  201,  220 ;  ueLiothripahae' 
morrhoidalia  on,  in  Br.  (jruiana, 
860;  pests  intercepted  on,  in 
California,  52,  181,  177,  286,  276, 
864,  899,  427,  475,  584;  scale- 
insects  on,  in  Caucasia,  879; 
Tetranychua  on,  in  Cejrlon,  239, 
489  ;  compulsory  fumigation  of, 
imported  into  Egypt,  281 ;  Chi- 
ontiapia  ciiri  on,  in  Fiji,  92 ;  pests 
of,  in  India,  417,  489 ;  Saiaaetia 
oleae  on,  in  Mexico,  280;  Aaj^- 
diotus  rapax  on,  in  the  Phihp- 
pines,  367 ;  Ecpantheria  eridanua 
on,  in  Porto  Rico,  279 ;  pests  of, 
in  Rhodesia,  188,  278,  279; 
Coccids  on,  in  Samoa,  128  ;  Aapi- 
diotua  IdUcmiae  on,  in  Seychelles, 
442 ;  Chrtfaomphalua  dictyoapermi 
on,  in  Sicily,  144,  145 ;  pests  of, 
in  U.S.A.,  86,  204,  270;  Lepi- 
doaaphea  beckii  on,  in  Zanzibar, 
128  ;  list  of  whiteflies  attacking, 
887 ;  in  baits,  819,  482. 

Orange  Tortrix  (see  Tortrix  citrana). 

orbiaera,  Azya, 

Orchard  Tent  Caterpillar  (see  MdLa- 
coaoma  americcma). 

Orcheatea  acuteUaria  (see  Bhynchae- 
nua  teataceua), 

orchidearum,  laoaoma. 

Orchids,  new  weevils  on,  in  S. 
America,  456 ;  Chryaomphalua 
biformia  on,  in  Barbados,  257; 
pests  intercepted  on,  in  California, 
51,  52,  131,  182,  176,  177,  400, 
427,  534 ;  pests  of,  in  Canada  and 
U.S.A.,  76,  118,  204,  259,  368; 
Diaapia  boiaduvali  on,  in  Ceylon, 
18 ;  pests  intercepted  on,  in 
Hawaii,  52,  114,  232,  400,  420; 
Otiorrhynchua  atUcatua  on,  in  Swe- 
den, 855 ;  pests  imported  on,  into 
U.S.A.,  81,  198,  391. 

orchivora,  Baridiua, 

Orcua  chidybaeua,  controlling  Aapi' 
diotua  pemicioaua,  438. 

Orcua  janthinua,  predaceous  on  He* 
micnionaapia  minor  in  Australia, 
111;  predaceous  on  Coccua  viridia 
in  Java,  88. 

ordinatella,  Acrocercopa, 

Oregon,  pests  from,  intercepted  in 
California,  236,  364. 

Oreodoxa  oleracea  (Cabbage  Palm), 
Braaaolia  aopJiorae  on,  in  Br. 
Guiana  and  Trinidad,  80,  66; 
Schiatocerca  paranenaia  on,  in 
Venezuela,  92. 

Oreodoxa  regalia  (Boyatonia)  (Royal 
Palm),  earwigs  on,  in  Fiji,  92; 
Oryotea  rhinoceroa,  on,  149. 
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Orgyia  antiqua  (Vaponrer  Moth), 
Apantelea  bred  from,  in  Chile, 
466 ;  on  shade  trees,  etc.,  in  Br. 
Columbia,  28,  861 ;  in  Russia, 
382  ;  imported  into  U.S.A.,  198 ; 
spraying  with  arsenicals  against, 
in  U.S.A.,  266. 

Orgyia  leucoatigma  (see  Hemero- 
campa), 

Orgyia  postica  (Small  Tussock  Cater- 
pillar), on  tea  in  Ceylon,  479  ;  on 
Hevea  braailiensis,  889. 

Orgyia  prisca,  on  apples  in  Turke- 
stan, 210,  211. 

Oria  muscfUosa,  on  cereals,  etc.,  in 
Russia,  104,  330,  875;  effect  of 
meteorological  conditions  on,  in 
Russia,  138. 

arichalcea,  Phytometra, 

orientalis,  Aapidiotus  ;  Coccophagus, 

Oriole,  destroying  Ceratomia  caicd- 
pae  in  U.S.A.,  281. 

onthyia.  Precis  (Junonia). 

ormerodis,  Aphdencus. 

omaiay  Lebia. 

amairix,  Utetheisa. 

omatum,  Eurydema. 

omcUus,  Orthotomicus. 

omiiJwgaUif  Prodenia. 

Omix  (see  Paromix), 

Ortel  System,  for  controlling  lo- 
custs, 298. 

Orthezia,  intercepted  in  California, 
114,  475. 

Orthezia  cataphracla,  in  Britain,  417. 

Orthezia  insicinis,  in  Barbados,  257  ; 
on  citrus  in  Brazil,  201 ;  inter- 
cepted on  Strobilanthvs  dyerianus 
in  California,  427  ;  food -plants 
of,  in  New  Jersey,  204. 

Orthezia  pradonga,  in  Barbados, 
257  ;  on  citrus  in  Brazil,  201. 

Orthezia  urticae,  on  hops  in  Astra- 
chan,  327 ;  in  Britain,  417. 

Ortheziola  vejdavakyi,  in  Britain, 
417. 

Orthocanthacris  (Acridium)  asgyp- 
tia,  on  cotton  in  Turkestan,  216. 

Orthocraspeda  trima,  on  cacao  in 
Java,  87. 

arihogonia,  Porosagrotis. 

Orfhotomious  lasiocarpi,  sp.  n.,  on 
Abies  lasiocarpa  in  Canada,  884. 

Orthotormcus  ornatusj  sp.  n.,  on 
Pinus  spp.  in  N.  America,  384. 

Orthotylus  marginalis,  on  a})ples  in 
Britain,  107 ;  on  apples  in  Nor- 
way, 502. 

Orus  punctatvs,  predaceous  on 
ChortophUa  brassicae  in  Canada, 
349,  525. 

Oryctes  augias,  on  coconuts  in 
Madagascar,  149. 

Oryctes  boas,  on  coconuts  in  East 
Africa,  149. 


Oryctes  colanicus,  on   coconuts   in 

Madagascar,  149. 
Oryctes   cristaius,    on    coconuts    in 

East  Africa,  149. 
Oryctes   insidaris,   on   coconuts   in 

Madagascar,  149. 
Oryctes  monoceros,  on  coconuts  in 

East  Africa,  149. 
Oryctes  nasicomis,  in  orchards  in 

Turkestan,  209. 
Oryctes  preussi,  on  coconuts  in  New 

Guinea,  149. 
Oryctes   pyrrhus,    on    coconuts    in 

Madagascar,  149. 
Oryctes   ranavalo,   on   coconuts   in 

Madagascar,  149. 
Oryctes  rhinoceros,  on  coconuts  in 

Dutch  East  Indies,  287;     legis- 
lation against,  in  Fiji,   92;     in 

Java,    89;       species    of    palms 

attacked  by,  149. 
Oryctes    simiar,    on    coconuts    in 

Madagascar,  149. 
Oryctoderus  latitarsis,  on  coconuts 

m  New  Guinea,  150. 
oryzae,    Athesapeuta  ;       CdUmdra  ; 

Cecidomyia  ;  Haplothrips  {Phloeo- 

thrips) ;  Pieromalus  ;   Thrips, 
Oscinella    coxendix,    on    cereals   in 

Canada,  530. 
Oscinella    dorsata,    on    cereals    in 

Canada,  530. 
Oscinella  frit  (Frit  Fly),  on  cereals 

in  Canada,  485;     on  cereals  in 

Norway,    601 ;       on    cereals    in 

Russia,   60,   104,   188,   168,  880, 

875. 
Oscinella  frit  var.  jnmZZa,  on  cereals 

in    Russia  and  Turkestan,   21 0, 

460. 
Oscinella  variaMli^,   on   cereals  in 

Canada,  539. 
Oscinella  carbonaria,  on  cereals  in 

Canada,  118. 
Oscinis  frit  (see  Oscinella), 
Oscinis  pusilla    (see   Oscinella  frU 

var.  pusilla). 
Osier  (see  WiDow). 
Osier  Weevil  (see  Crypiorrhynchus 

lo/pathi). 
osmastoni,  Anthaxia. 
Osmilia  flavolineata,  on  rubber  in 

British  Guiana,  359. 
ostreaeformis,  Aspidiotus, 
Othreis    ftdlonica,    on    ^melo    in 

India,  439 ;   piercing  citrus  fruits 

in  Rhodesia,  279. 
Othreis    dimtiosa,    piercing    citrus 

fruits  in  Rhodesia,  279. 
Othreis     malema,    piercing    citrus 

fruits  in  Rhodesia,  278. 
Otiorrhynchus,  on  vines  in  Russia, 

875,  876. 
Otiorrhynchus    aurosparsus,    in  or- 

charas  in  Russia,  460. 


OtiorrAynehvs  cribrieollit,  on  oranges 
in  South  Anstralia,  427. 

OitorriuncAiw  liguitici,  on  (;loTer  in 
BnsBia,  103.294,  460. 

OtioTrhynchuB  ovatut  (Strawberry 
Weevil,'  Strawberry  Crown  Gird- 
ler),  control  of,  in  Canada,  26, 
836,  861 ;  bionomics  and  control 
of  inU.S.A.,  406,  628. 

Otimrhynchwe  gvlcalitt  (Black  Vine 
Weevil),  on  shade  trees  in 
Columbia,  S8;  in  vineyards  in 
France,  490 ;  imported  into  New 
Jersey  on  rhododendrons,  198; 
on  strawberries  in  Russia,  888 ; 
on  cyclamen  in  Scotland,  469; 
on  pot-plants  in  Sweden,  364, 
SB6;  tood-plant8of,inU.S.A.,72. 

Otiorrhi/nchtts  tvrca,  on  vines  in 
Russia,  297, 298. 

Ottawa,  miscellaneous  pests  in,  616. 

ovala,  CAtdcig. 

ovatuf,  Otumhynchui. 

ovi,  Sedio. 

ovieeimlut,  Oonatoctmg. 

oviformig,  Oligota. 

Owls,  destroying  cassava  pests  in 
Java,  84. 

Oxya  vdox,  on  sugar-cane  in  Queens- 
land, 846. 

oxyacanittae,  AphU  (Mygus)  (see 
A.  nigra). 

OxucarvMU  aretatut,  on  cotton  in 
Australia,  110. 

Oxyearenug  hytdinipennU,  on 
cotton  in  Kyasaland,  8. 

oxycoeeatM,  Geddomyia  (see  Perriaia 
vaceinii). 

oxygramma,  Phytometra. 

Oxugrapha  kolfniana,  on  pears  in 
Norway,  S02. 

Oxi/ptil%ie  perigetilidaetyltia  (Grape 
Plume  Moth),  on  grape  in  Canada, 
404. 


Paehnoda     nnc(a,1>in     S.     Afrioa, 

396. 
Pachiioda  impretaa,    in    S.    Africa, 

896. 
Pachyorepouteug  duHiu,  parasite  of 

ChfrtofhUa  bTa»»ieoe  in  Canada, 

848. 
Paehydigtvt  gartiu,  food -plants  of, 

in  Turkestan,  209. 
Paehylophits  mtnius  (Desert  Prim- 
rose), food-plant  of  Haltica  cari- 

nata  in  Arizona,  817. 
Faeltynematug  diteUalvA,  on  cereals 

in  Russia,  67,  880. 
PiicA^n«t(ron    olltscitfa,     secondary 

parasite  of  EiAecaniwm,  nigrofaa- 

ciatnm  in  U.S.A.,  429. 
PachyntUTon  eoecomm,  parasite  of 

scale-insects  in  Europe,  492. 
Paekyneuron    mieant,    parasite    of 

Aphis  pgeudobraggicae  in  U.S.A., 

440. 
PachyneuTon  nigrocyanevs.  parasite 

of  Lophyru*  pint  in  U.S.A.,  248, 

286. 
Paehyrhina,  in  Russia,  166. 
Paekylyliu  (see  Loeiula). 
poct/fcus,  BrachyjUatyg ;  Semerobivt; 

Ooencyrlua. 
a -legged 
M  phasiana). 
padeUut,  Byponomevia. 
vadi,  Aphig  ;    EriopAyeg. 
Podraona  cArygozona,  on  coconuts 

in   Philippines   and   Fed.   Malay 

States,  160. 
Podraona  ntamag,  on  sugar-cane  in 

Queensland,  346. 
pattmiof,  Psendaoaidia. 
Painted  Hickory  Borer  (see  CyUene 

pida). 
Palaeacnta  vernata  (Spring  Canker- 
worm),  sprays  against,  in  Canada, 

249;     food -plants    of,    in    New 

York,  78. 
palavanica,  Droeoieha. 
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Palms,  pests  of,  in  S.  America,  221, 
860,  468;  species  of,  attacked 
by  Orydea,  149;  Asterolecamum 
hiUi,  sp.  n.  on,  in  N.  Australia, 
828 ;  pests  of,  in  Barbados,  257 ; 
Oossyparia  idmi  on,  in  Britain, 
128;  pests  intercepted  on,  in 
California,  181,  182,  176,  177, 
286,  864,  427 ;  legislation  against 
importation  of,  into  Egypt,  282 ; 
Asj^iotus  eyanaphylU  on,  in 
Fiji,  92;  scale-insects  on,  in 
Ital^r  and  Sicily,  145,  202;  Coccids 
on,  in  Italian  Somaliland,  208; 
OhryaompJudua  dictyospernU  im- 
ported into  New  Jersey  on,  from 
Belgium,  81 ;  Sdenaspidus  sUva- 
ticua  on,  in  Rhodesia,  188; 
Coccids  on,  in  Samoa,  188 ;  pests 
of,  in  U.S.A.,  204,  291 ;  (see 
Borasaua,  Cocoa,  Oreodoxa,  etc.). 

palmae,  Aapidiotua. 

paimarum,  Bhynchopharua. 

palmeri,  Icerya, 

palmeratoni,  AuLacophora, 

talmyra  Palm  (see  Borcaaua), 

PcHomena  praaina,  on  gooseberries 
in  Russia,  458. 

pampinaria,  Oleora. 

i^anama,  Braaaolia  iathmia  on  coco- 
nuts in,  151 ;  An<iaa  cmdreaii  on 
cucurbits  in,  451 ;  pests  from, 
intercepted  in  Hawaii,  400. 

pcmda,  Anaphe. 

pamdcmi,  Ta&udococcua. 

JPandanua,  pests  intercepted  in 
California  in  seed  of,  from  Hawaii, 
114;  Paeudocoetma  Umgiapinua 
intercepted  on,  in  Hawaii,  420; 
pests  of,  in  U.S.A.,  204,  291. 

Pandanua  granUnifoUua,  Chryaom- 
pJudua  dtctyoapermi  on,  in  Cali- 
fornia, 868 ;  Chry8omp?Mlua  dicty- 
oapermi  on,  in  Italy,  148,  145. 

Pandanua  odoratiaaimua,  pests  of 
in  Australia,  111,  822,  828. 

Pcmdanua  utUia,  scale-insects  on, 
in  Seychelles,  442. 

pandava,  Caiochryaojpa, 

jPcmdenUa  (see  Tortrix), 

pandora,  Chaicia, 

panqoenaia,  Aapidiotua. 

pawieea,  Sitodrepa, 

pamcola,  Anoeda  (Schizoneura)  (see 
A.  querd). 

Panicum,  Chionaapia  herhae  on,  in 
Ceylon,  18 ;  Eoj^amiheria  eridanua 
on,  in  Porto  Rico,  279. 

Panicum  barhinode,  Lachnoatema 
pecpMna  on,  in  Porto  Rico,  865. 

Panicum  crua-gdUi,  Aphia  mmdia 
on,  874. 

Pcmiaoua  cephdlotea,  j^arasitic  on 
Di^anura  vintUa  m  Sweden, 
509. 


Paniacua    ieataceua    var.    opacuktSf 

parasite  of  Laphygma  exempia  in 

Nyasaland,  458. 
Panolia   flammsa    (pi'nipeTda)^    on 

pines  in  Russia,  878. 
Pansies,   Diacriaia  luhridpeda  on, 

in  Norway,  508. 
pamiherinua,  Amsrrhinua. 
paoU,  Aphia  ;    Chionaapia. 
±*apaipemafurcaia,  on  ash  in  U.S. A., 

280. 
Papaipema    humvii,    on    hops    in 

U.S.A.,  280. 
Pitpaipema   nebria    (Striped    Stalk 

Sorer),    in    Br.    Columbia,    26; 

control  of,  in  U.S.A.,  419 ;    SoU- 

nopaia  m^oleata  predaceous  on,  in 

U.^.A.,  174. 
Papaipema  necopina,  on  Hdianthua 

m  U.S.A.,  280. 
Papaipem4i  niida  (see  P.  nebria). 
Papaver  (see  Poppies). 
papaveria,  Aphia  (see  A,  rumicis), 
tapaw  (Canca  papaya),  pests  of, 

in  Australia,  111,  174;   BtUoc^a 

rubua  on,  in  West  Indies,  48,  208 ; 

fniit-fiies  attracted  by,  in  IndiA, 

66 ;  Aapidiotua  tranalucena  on,  in 

the  Phiuppincs,  866 ;   Aidacaapis 

pentagona     on,     in      Zanzibar, 

127. 
Papeete,  i)ests  from,  intercepted  in 

California,  864,  584. 
paphia,  Antheraea, 
^a^lio    anchiaiadea,    on    limes    in 

Br.  Guiana,  401. 
Pavilio  demodocua  (Citrus  Butter- 
fly), in  Nyasaland,  9;    on  citrus 

in  Rhodesia,  278. 
Papilio  idaeua,  on  citrus  in  Brazil, 

201. 
Papilio   podcdiriua,    on    plums    in 

Russia,  459 ;     experiments  with 

Urania  green  against,  168. 
Papilio  polytea,  in  India,  226. 
Pc^pUio  polyxenea,   on   celery   and 

parsley  in  Canada,  119. 
Papilio  thoaa,  on  citrus  in  Argentina, 

467. 
papyri/era,  Brouaonetia. 
JPara    Rubber    (see    Hevea    braai-' 

lienaia). 
Paracailocerinua   am^ericanua,  sp.  n., 

from  N.  America,  280. 
ParaccHocoria   colon,   on   apples   in 

Canada,  517,  521. 
Paraccdocaria  acrupeua,  on  grapes  in 

New  York,  74. 
Paradetua,  in  Russia,  874. 
Paradichlorobenzine,  against  insect 

X)ests,  185. 
Paradrymaduaa  aaiwnini,  sp.  n.,  in 

Caucasia,  879. 
Parafairmairia  gracUia,  sp.  n.,  on 

grasses  in  Britain,  128. 
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Paraffin,  in  spray  against  Aleuro- 
canthus  woglumi,  421 ;  against 
Bombyconnorpha  paUida,  898 ; 
experiments  with  as  a  trap  for 
Cetoniids,  895;  (see  also  Kero- 
sene). 
Paraffin  Emulsion,  against  Aphids, 

278,  582,  538. 
Paraffin    Torches,     against    Hdo- 

peltia,  444. 

Paraffin  Wax,  protection  of  timber 

with,  against  Lycius  planicoVis, 

825. 

Paraguay,  control  of  locusts  in,  100. 

Paragus    serrcUua,    predaceous    on 

Aphids  in  India,  489. 
Parateccmium  luzonlcum,  on  Tetra- 

stigma  in  the  Philippines,  867. 
Pardeptomastix  ahnormis,  estab- 
lished against  Psevdococeua  dtri 
in  California,  61,  112,  583;  bred 
and  liberated  in  Hawaii,  174, 
283,  400. 

Pardleurodea,    on    coconut   in    Br, 
Guiana,    860;       on    coconut   in 
Trinidad,  94. 
Paraleurodes  perseae,  food-plants  of, 

in  Florida,  887. 
Pardlipsa  modesta,  intercepted  on 
.  beans  in  Hawaii,  114. 
paraUda,  Aphrophora ;  Tiphia, 
paraUdopipedus,  Doreus. 
Parametriotes    fheae,    sp.    n.    (Tea 
Moth),  bionomics  of,  in  Trans- 
caucasia, 384,  385. 
varcmensis,  Schistocerca, 
Paraphelin/tM  apeciosissinms,  para- 
site   of    Mayetiola   destructor   in 
U.S.A.,  268. 
Paraphdinua  tomaspidis,  parasite  of 
Tomaspia  saccharirui  in  Trinidad, 
29. 
Parcaa  johcmnes,    on    oaks   in    S. 

Africa,  894. 
Parasa  IcUistriga,  and  its  control  in 

S.  Africa,  894. 
Parasierola    gaUicola,    parasite    of 

Aruirsia  lineateUa  in  Italy,  17. 
parasitica,  Diaparthe, 
JParasol  Ant  (see  Atta), 
Paratelranychus  (Tetrawjchus)  pUo- 
8U8    (Bed    Spider,    Fruit    Tree 
Spinning  Mite),  on  fruit  trees  in 
Canada,  120,  517 ;   winter  spray- 
ing against,  in  Sweden,  858. 
Paratetranychua     ununguis      (Pine 
Tree     Spinning     Mite),     winter 
spraying    against,    on    larch    in 
Sweden,  853. 
Paratrioza       cockerdLi       (Tomato 
PsyUa),  bionomics  of,  in  U.S.A., 
118,  368. 
parous,  Acharias  (Cholus). 
Farectopa  latifolieUa,  parasitised  by 
Encyrius  mayri,  54. 


parenthesis,  Hippodamia. 
parialiSf  Choreutes. 
paria/na,  Hemerophila  {Simaethis), 
Paris   Green,   formulae   for   using, 
125,  141,  218,  292,  826,  881,  419, 
452,  462,  526  ;  in  poisoned  baits, 
5,  10,  30,  125,  170,  285,  346,  866, 
471 ;     as  a  dusting  powder,  29, 
218,      389,      864,      422,      438; 
chemistry  of,  40,  420;     London 
purple  as  a  substitute  for,  828; 
resin    as    an    adhesive    in,    11 ; 
starch  as  substitute  for  lime  in, 
42;       cost    of,    in    Russia,    23; 
attempt  to  find  a  substitute  for, 
in    Russia,    142;       quantity   of, 
imported     into      Russia,      207; 
injection   of,    into    soil,    against 
cockchafers,  457;     against  leaf- 
eating  Coleoptera,  82,  140,  189, 
818,  829,  894,  406,  419;    against 
various    Lepidoptera,    29,    105, 
141,  177,  221,  240,  249,  281,  289, 
292,  826,  846,  898,  894,  415,  422, 
488,  495,  522;     against  locusts 
and  crickete,  87,  162,  170,  210, 
866,  526 ;    against  sawflies,  105, 
462 ;    against  Tetramorium  cespi- 
turn,    125;       ineffective    against 
cabbage   pests   in   Russia,   215 ; 
ineffective  against  PsyUa,   168; 
ineffective    against    scale-insects 
on  citrus,  388 ;  and  lead  arsenate, 
189,  281,  419  ;  and  lime,  21,  218, 
839,  864,  881,  894,  452. 
Parlataria,  on  tea  in  Transcaucasia, 

834. 
Parlatoria  blancliardi   (Date  Palm 
Scale),   control   of,   in   Arizona, 
817;     on  date  palms  in  Italian 
Somaliland,  208. 
Parlatoria  cailianthina,  intercepted 

on  olives  in  California,  176. 
Parlatoria   dnerea,    on    orange    in 

Samoa,  128. 
Parlatoria  citri,  legislation  against 
importation   of,   on   bananas  in 
Egypt,  282. 
Parlettoria  oleae,  on  vines  in  Europe, 

492. 
Parlatoria  pergandei  (Chaff  Scale), 
intercepted  in  California,  182, 
236,  276,  368,  475;  intercepted 
on  camellia  in  Hawaii,  276 ;  on 
citrus  in  Jamaica,  421;  on 
Cdtis  philippinensis  in  the 
Philippines,  367  ;  on  Thunberaia 
gra/ndiflora  in  the  Seychelles, 
442 ;  on  citrus  in  New  Jersey, 
205;  imported  into  New  Jersey 
on  maples,  31. 
Parlatoria  pergandei  var.  phyUanthi, 
on  Diospyros  ehenum  m  Ceylon, 
13. 
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Parlataria  proieua,  on  citrus  in 
Brazil,  201 ;  on  Vcmda  terca  in 
Britain,  128;  intercepted  on 
citrus,  etc.,  in  Egypt,  281 ;  on 
Hevea  brasiliensis,  889. 
Parlatoria     thectey     imported     into 

U.S.A.,  on  maples,  199. 
"Parlatoria   ziziphjia,    on    citrus    in 
Australia,  111,  174;    intercepted 
on   citrus  in   Egypt,   281 ;      on 
citrus    in    Jamaica,    421 ;       on 
Citrus  decumana  in   the  Philip- 
pines, 367  ;  imported  into  U.S.A. 
on  citrus,  199,  276. 
parlatorioidesy  Pseudoparlatoria, 
Pamara  nuUhias,  on  sugar-cane  in 

Queensland,  845,  471. 
Paramix  (Ornix)  geminateUa  (Un- 
spotted  Tentiform   Apple   Leaf- 
miner),    bionomics   of,    on   fruit 
trees  in  U.S.A.,  842. 
Paromix  guttea,  on  apples  in  Nor- 
way, 602. 
Paromix  jpetiolella,  on  fruit-trees  in 

Russia,  138. 
Parsley,  pests  of,  in  Canada  and 
U.S.A.,  119,  126 ;  Psila  rosae  on, 
in  Norway,  602. 
Parsnip  (Pastinaca  saliva),  pests  of, 

in  Canada,  119,  177,  872,  486. 
Parsnip    Webworm     (see    Depres- 

saria  heradeana). 
partenopea,  Encarsia, 
parthaon,  Telligonia, 
partifuscipennis,  Oonatoeerus ;  Phae- 

nodiscus. 
Paras  major,  destroying  insects  on 

vines  in  France,  437. 
parvula,  Epitrix, 
parvtUus,  Ayleborus, 
parvus,  Kwjoanina  {8ph€terococcus) ; 

PhyUocoptes  ;  Bhynchdlophus, 
Pasania  cuspidata,  Asterolec€mium 

tokyonis  on,  in  Japan,  419. 
Paspalum  pMycaule  (Carpet  Grass), 
Lepidiota  caudata  on,  m  Queens- 
land, 481. 
Passdlus  tridens,  160. 
Passalus  inlerruptus,  on  coconuts  in 
Trinidad    and    Br.    Guiana,    94, 
160. 
Pasta  Caffaro,comparative  efficiency 

of,  in  Italian  vineyards,  849. 
Pcuiinaca  saliva  (see  Parsnip). 
pasiinaoae,  Sivhocoryne. 
patrudis,  Laohnostema, 
pauper,  Dialeges, 
pavaMus,  Rhynehites. 
Pavement   Aiit    (see    Tetranumum 

fcespitum), 
aviaa,  Pales, 
ea  Aphis  (see  Acyrthosiplion  pisi). 
Pea  Weevil  (see  JSruchus  pisorum). 
Peach,  pests  of,  in  Africa,  278,  894, 
896 ;   pests  of,  in  Argentina,  814, 


467 ;     Eyalopterus  arundinis  on, 
in  As^achan,  827;    pests  of,  in 
Brazil,  206,  219 ;    Aphids  on,  in 
Britain,  532;     pests  intercepted 
on,  in  California,  286,  584 ;  pests 
of,  in  Canada,  26,  27,  618,  620, 
526 ;    PMoeotrihus  porteri  on,  in 
Chile,   465;      Parlatoria  proteus 
intercepted  on,  in  Egypt,  281 ; 
Otiorrhynchus     sulcalus     on,     in 
Europe,  78;  Eulecanium  persieae 
on,  in  France,  801 ;     Amacaspis 
pentagona     intercepted     on,     in 
Hawaii,  178;    pests  of,  in  India, 
66,  439;    pests  of,  in  Italy,  17, 
202,  487;    pests  of,  in  Norway, 
502;    pests  of,  in  Nyasaland,  9, 
458 ;    pests  of,  and  their  control 
in  Russia,  415,  496;     Magdaiis 
pruni  on,  in  Sweden,  854 ;    pests 
of,  in  Turkestan,  209;    pests  of, 
and  their  control  in  U.S.A.,  51, 
178,  178,  191,  285,  246,  261,  266, 
272,  282,  810,  817,  841,  354,  864, 
428,   447,   513;      effect  of  car- 
bolineum  spray  on,  164. 
Peach  Borer  (see  Anarsia  lineatdla). 
Peach  Borer,  Eastern  (see  Aegeria 

exitiosa). 
Peach  Borer,  Western  (see  Aegeria 

opcdescens). 
Peach  Fly  (see  Dacus  zonatus). 
Peach    Root    Borer    (see    Aegeria 

exitiosa). 
Peach  Scale  (see  Aulacaspis  penta- 
gona). 
Peach    Twig    Borer    (see    Anarsia 

linealeUa),   ' 
Peanut  (see  Ara^ihis  hypogaea). 
Pear  (Pyrus  communts),  Cetoniids 
on,   in   S.   Africa,    395 ;      Pc^y- 
drusv^  spp.  on,  in  America  and 
Europe,  451,  519;     pests  of,  in 
Astrachan,  827,  461 ;  Aphids  on, 
in   Britain,    897;      pests   of,   in 
Canada,    25,    26,    97,    179,    405, 
620,  626 ;  Ephestia  cauteUa  inter- 
cepted on,  in  Egypt,  281 ;     pests 
of,  in  France,   19,  490;     scale - 
insects  intercepted  on,  in  Hawaii, 
276;      pests  of,  in  India,   489; 
pests  of,  in  Italy,  202,  488 ;  lime- 
sulphur  against  pests  of,  in  New 
Zealand,  480;    pests  of,  in  Nor- 
way, 502;     pests  of,  and  their 
control  in  Russia,  22,  28,  60,  108, 
104,  107,  188,  141,  166,  214,  881, 
878,  880,  881,  414,  415,  459,  499, 
500;    not  attacked  by  AnthonO' 
ntMs  pomorum  in   Russia,    217; 
Scolytus  rttgulosus  on,  in  Sweden, 
864 ;    Cheimatohia  brumata  on,  in 
Switzerland,   187;     pests  of,  in 
Turkestan,  209, 218, 498 ;  dragon- 
fly eggs  on,  in  Tyrol,  807 ;   pests 
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of,  in  U.S.A.,  61,  78,  178,  191, 
262,  270,  273,  818,  843,  862,  864, 
869,  406,  618 ;  pesta  imported  on, 
into  U.S.A.,  113, 198,  286 ;  effect 
of  lime -sulphur  sprays  on,  10 ; 
effect  of  London  purple  on^  169. 

Pear-leaf  Blister  Mite  (see  EriO' 
phyes  pyri). 

Pear  Midge  (see  Oontarinia  pyri- 
vora). 

Pear  Psylla  (see  Psylla  pyri  and 
PsyUa  pyricola). 

Pear  Slug  (see  Eriocampaidea  lima- 
eina)  . 

Pear  Thrips  (see  Tcieniothripa  pyri). 

Peas  {Pisum  scUivum),  Laphygma 
exigua  on,  in  Astracban,  291 ; 
pests  of,  in  Canada,  119,  848, 
616;  pests  of,  intercepted  in 
Hawaii,  62,  178;  experiments  in 
sprajinff,  with  carbolineum  in 
Holland,  166 ;  Pldyctcienodes 
aticHcaiis  on,  in  Hun^ari^,  818; 
BruchiM  affinia  on,  in  India,  226 ; 
Oydia  doraana  on,  in  Italy,  202 ; 
pests  of,  in  Norway,  602 ;  pests 
of,  in  Nyasaland,  6,  7,  9 ;  pests 
of,  in  Russia,  189,  207,  218,  881 ; 
pests  of,  and  their  control  in 
U.S.A.,  88,  74,  188,  198,  839,  848, 
608;  (stored),  pests  of,  in  Mauri- 
tius, 49. 

Pebrine,  disease  resembling,  in 
Odlocoria  cmguatatua,  280. 

jPecan,  pests  of,  in  America,  170, 
191. 

Pecan  Twig  girdler  (see  Onciderea 
tex^ina) . 

Peddeia  africana,  Paeudcumidia  trUo- 
hitiformia  on,  in  Ceylon,  18. 

fediciulariua,  Antkonomua. 
*edi<ndoid€a  ventricoaua,  enemy  of 

Oligomerua    brmmeua    in    Spain, 

401,  402. 
Pedicidopaia    {Pedictdaidea)    grami- 

num,  on  grasses  in  Norway,  602 ; 

on  cereals  in  Russia,  880. 
Pediapaia  viridia,  in  U.S.A.,  837. 
pedroniformiay    Ohryaomphalua   (see 

Aapidiotua  arienialia). 
Pegcmum      harmdlaf      Schiatoaerca 

peregrina  on,  in  Algeria,  411. 
Pegomyia   (icetoaae    (see    P.    nigri- 

taT»ia), 
Pegomyia  bicolor  (Dock  Ply),  ex- 
periments with,  m  England,  828. 
Pegomyia    hraaaieae    (see     Ohorto- 

phUa). 
Pegomyia  ceparum  (see   Hylemyia 

amUqua), 
Pegomyia    fuacieepa    (see     Ohorto- 

phUa), 
Pegomyia  hyoaeyami  (Mangel  Fly), 

experiments   with,   in    England, 

828 ;    on  beet  in  Italy,  202 ;    on 


beet  in  Norway,   602;      parasi- 
tised   by     Opiua    foveolatua    in 

U.S.A.,  890. 
Pegomyia     hyoaeyami     var.     hetae 

(Beet  Fly),  food-plants  of,  in  the 

British  Isles,  47. 
Pegomyia  nigritaraia   (Sorrel  Fly), 

on  dock  in   England,   328;      in 

France,  382. 
Pelargonium  peltatum,    Heiliothripa 

haemorrhoidalia  on,  in  Argentina, 

63. 
Pdatachi/na    tibialia,     parasite     of 

Vemeaaa  spp.  in  Denmark,  422. 
Pelednua   polyturatory    parasite    of 

Lachnoaiema  in  U.S.A.,  286. 
peUionella,  Tinea, 
peUitua,  Balaninua, 
peUudda,  Cam/nula, 
Pemphigea,  systematic  position  of, 

874. 
Pemphigellua.  migration  of,  871. 
Pemphigua  acerQolii,   synonym   of 

P.  teaaeUatua,  186. 
Pemphigua  buraariua,  on  Picea  alba 

in  Britain,  386. 
Pemphigua  apirothecae,  on  poplars 

in  Russia,  881. 
Pemphigua  leaaellaiuat  on  alder  and 

maple  in  U.S.A.,  186,  246. 
peniciUata,  FrogattieUa. 
penioiUiUua,  IMycoria, 
PeniciUium  amaopliae  (see   Meiar* 

rhizium). 
peninaularia,  Polydruaua, 
jPenniaetia      {Aegeria,      Bembeoia) 

hylaeiformia,    on    raspberries    in 

Russia,  21,  140 ;    on  raspberries 

in  Sweden,  866. 
Pewniaetia      {Aegeria)      m/irginaia 

(Raspberry   Root-borer),   in  Br. 

Columbia,  861. 
Penniaetum   typhoideum,    Odlocoria 

anguatatua  on,  in  India,  229. 
Pennsylvania,    pests    from,    inter- 
cepted  in   California,    182,   427, 

476,  684 ;    Oacoeda  roaaeeana  in 

orchards  in,   618;      compulsory 

spraying  of  trees  in,  826 ;  clover- 
leaf  weevil  in,  826. 
Pennsylvania     PHre     Cherry     (see 

PrwMia  pennaylvanictta), 
pennaylvanioa,  Nyotobatea. 
poMMylvanieua,     Camponoiua     her- 

culeanua. 
pentagona,  AulaoMpia  (IHaapia). 
pentandrae,     Euura     (see     CryptO' 

campa  medidlaria). 
Pentaphia  trivialia,  in  Russia,  104. 
Pentarthron  oarpocapaae  (see  Tricho- 

gram/ma), 
Pentaaobathra  airina,  on  indigo  in 

India,  439. 
Pentatoma  baccarum,  on  raspberries 

in  Russia,  140,  888. 
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Pentatoma  hicolar,  on  raspberries  in 

Russia,  140,  338. 
Pentaioma    ligaia,    parasitised    by 

Telenomrns  ashmeadi  in  America, 

434. 
Penthirtra  (see  Olethreutes), 
Peniodan  australis,  on    sugar-cane 

in  Queensland,  345. 
Pentodon  idiota,   on  cereals,  etc.,  in 

Russia,  104,  330,  460. 
Peonies,    Holcoeneme    coeruleooarpa 

on,  in  France,  305. 
Pepper,  Aleurocanthua  piperis  on, 

m  India,  439 ;    pests  of,  in  Java, 

87,  448  ;  pests  of,  in  U.S.A.,  125. 
Pepper,    Red    (see    Capsicum   an- 

nuum). 
Pepper  Tree  {Schinus  moUe),  control 

of  Bombycomorpha  paUida  on,  in 

S.  Africa,  898. 
Pepper  Tree  Caterpillar  (see  Bomby- 
comorpha paUida), 
Pepper  Vine  (see  Solanum  jaami- 

noidea). 
Pepper-corns,  weevil  pests   of,  in 

Java,  87. 
Peppermint,  Australian  (see  Agonis 

flexuosa), 
pequa/na,  Lachnostema. 
perduMus,  Anaphes ;    Catolaceus, 
peregrina,  PayUa ;  Schiaiocerca  (Acri- 

dium). 
perforans,  Xylehorus, 
perforat/u8,  Eucalymnatus. 
pergamdei,  Parlaioria. 
Peraeaa   porceUv^,    parasitised    by 

Wvnthemia     quadripuaiulata     in 

Sweden,  509. 
PerguLaria  extenaa.  Aphis  foveolaia 

on,  in  Italian  SomaUland,  160. 
Peridroma  margaritoaa    (see    Lyco- 

photia). 
Peridroma  aoMcia   (see   Lycophoiia 

margaritoaa), 
Perigea  capenaia,  in  India,  226. 
PerUampua,  parasite  of  Lygaeone- 

nustua  erichaoni  in  U.S.A.,  248. 
PerUampua  laevifrona^   parasite   of 

Oydia  pomonella,  16. 
Perilitua    ternUnaiua,    parasite    of 

CoccirMUa      aeptempunciata      in 

Sweden,  509. 
Periodical     Cicada     (see     Tihicen 

aeptemdedm), 

feriac^idaclylua,  Oxuptilua, 
*eriacopdta  mutabUia   (see  Bhino- 
aomphua), 

PerkinaieUa  aaccharicida.  parasites 
of,  in  Hawaii,  196,  433,  475 ;  on 
sugar-cane  in  Queensland,  845. 

perlatua,  Xa/nthotrachelua, 

perminuta,  Lathrom^eromyia, 

perniciosi,  Proapaltella. 

pemicioaasy  Aapidiotus  ;  Pseudo- 
coccus  (see  P.filamentosua), 


pernyiy  Aniheraea. 

Feronoapora,   spraying  vines   with 

lime -copper  against,  in  Italy,  489. 
Peroba,    not    attacked    by   Leuco* 

termea  in  U.S.A.,  182. 
Peronea   minuta,    parasites    of,    in 

U.S.A.,  174. 
perplexa,  Aonidia. 
perpusiUa,  Pyrilla, 
Ferriaia  hraaaicae,  on  cabbage   in 

Norway,  502. 
Perriaia  pyri,  on  pears  in  Norway, 

502. 
Perriaia  trifdii,  on  clover  in  Russia^ 

293. 
Perrisia  idmea,  on  elms  in  U.S.A., 

189. 
Perriaia    vacdnii    (Cranberry    Tip 

Worm),  on  cranberries  in  U.S.A., 

487. 
Perriaaopterua   pfdcJieUua,    parasite 

of  Chionaapia  pimfcliae  m  New 

York,  75. 
Peraea      americana,      ParaHeurodea 

peraeae  on,  in  Florida,  887. 
Peraea  gratiaaima  (see  Avocado). 
peraeae,    Chryaomphaitta ;        Poro- 

leurodea, 
peraicae,   Aphia ;      Dauma ;      Eule* 

canium    {Lecanium) ;    Lachnua  ; 

Myzua, 
veraicas-niger,  Aphia. 
JPersimmon  (see  Dioapvroa), 
peraonatua,    Chryaomphaiua    {Aapi' 

diotua), 
perauaaoria,  Bhyaaa. 
peraidcixtua,  Bioaterea. 
pertuau^,  Bhinaatua, 
±*eru,  Tripoprem/non  imported  into 

U.S.A.   on  potatoes  from,   198; 

ProapalteUa    berleaei    introduced 

into,  from  U.S.A.,  196. 
PeatcHozzia     inaidiena,     associated 

with  Leptoaphaeria  coniothyrium 

in  U.S.A.,  842. 
petiolata,  Exoriata, 

feUoleUay  Paromix  (Omix). 
etroleum,    against   Phylloxera  in 
Switzerland,  468. 

Petroleum  Emulsion,  against  PaeU' 
dococcua  spp.,  53,  814;  against 
rice  mosquito,  435 ;  against  Hdo* 
pdtia,  444;    (see  also  Kerosene). 

Petunia,  decoction  of,  against  mar- 
ket-garden pests,  59. 

Peeoporua  tenthredinarum,  parasite 
of  Profenuaa  coUaria  in  U.S.A.,  99. 

Phacellura  hyalinat<ilia  (see  Dia- 
phania  hyaliruxta), 

PhaeeUura  indica  (see  Qlyphodea), 

Phaedon  cocMeariae  (Mustard  Beetle) 
on  watercress  in  England,  356. 

Phaenodiscus  partifuscipennia,  para- 
site of  Saissetia  hemisphaerica  in 
California,  247. 
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PJM&nops  eyansa,  on  spruce  in 
Finland,  607. 

phaeosoma,  Syntomoaphyrum, 

lPh(d(»enop8i8,  Acythojpeua  (xterrimus 
intercepted  on,  in  Hawaii,  420. 

Phalonia  epUinana,  on  flax  in 
Russia,  459. 

Phanerotoma  tibialia,  parasite  of 
Mineda  vaccinii  in  tJ.S.A.,  174, 
487. 

phantasma,  Fiarinia, 

PJumuropsie  aemiflaviventria,  sp.  n., 
reared  from  Hemipterous  eggs  in 
Trinidad,  456. 

PJianurua  b&neficiena  (see  Propha^ 
nurus), 

pharaonia,  Monomorium, 

phaseoli,  Agromyza, 

±^h€ueoliM,  Eudam/us  proteus  on,  in 
Argentina,  467. 

PlMseolus  lunatus  (Lima  Bean), 
pests  of,  in  St.  Vincent,  42. 

Ph{Meolu8  mungoy  pests  of,  in  India, 
858 ;  leaf-rolUng  moth  on,  in 
St.  Vincent,  42. 

Pluueolus  radiatua,  Lepidopterous 
pest  of,  in  Java,  40. 

PMMeoliM  semieredus,  pests  of,  in 
St.  Vincent,  42. 

PlMseolus  trinervia  (Jerusalem  Pea), 
Cryptorrhynchua  on,  in  St.  Vin- 
cent, 42. 

PKaaeclua  wlgaria  (French  Bean, 
Haricot  Bean),  beetles  on,  in 
Mauritius,  49 ;  Blitoperiha  lineaia 
on,  in  Russia,  460;  Cryptor- 
rhynchua on,  in  St.  Vincent,  42 ; 
Macroaiphum  aolanifolii  on,  in 
U.S.A.,  138. 
phaaicma,  Anoplocnemia, 

Pheidolef  Aphia  pheidolei  in  nest  of, 
in  Rhodesia,  128. 

Pheidole  megacephala,  introduced 
into  U.S.A.  from  Madeira,  585 ; 
beneficial  in  sugar-cane  in  Aus- 
tralia, 400 ;  destroying  parasites 
of  Bhabdocnemia  obacurua  in 
Queensland,  844. 
Pheidole  pilifera,  predaceous  on 
Solenopaia  moleata  in  U.S.A.,  184. 

?heidolei,  Aphia. 
*henac(Mpia  eugeniae,  intercepted  in 

Hawaii,     178;      imported     into 

U.S.A.,  199. 
Phemicaapia   apinicola,   sp.    n.,   on 

Oleditachia  tri{iC€mthoa  in  Indiana, 

178. 
Phenacocctta  acericdla,  in  New  York, 

75. 
PhefMcocoua    aeeria,    on    vines    in 

Europe,  492;    food-plants  of,  in 

Russia,  459. 
Phenol  £mulsion,against  Aphid8,ll, 
Phenolj^hthaleino,    as    a    test    for 

chlorides,  808. 
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phidippua,  Amathuaia, 

JPhUaenua   Unetxtus    (Lined    Spittle 

Insect),  on  grasses  in  New  York, 

447. 
PhUaenua    apumaria    (see    Aphro- 

phora), 
PhilaqcAhea  Ictetua,  on  peach  in  S. 

Africa,  895. 
Philephedra  theohromae,  sp.  n.,  on 

Theobroma  cctctio  in  Trinidad,  128. 
Phileurua  didymua,  on  coconuts  in 

Trinidad,  94. 
PhUippia  (see  FUippia), 
Philippines,  Agromyza  deatructor  on 

beans  in,  481 ;   Coccidae  in,  200, 

866,  867;    pests  of  coconuts  in, 

149-151;   Coleoptera  from,  407 ; 

pests  from,  imported  into  other 

countries,  112,  114,  177, 198, 199, 

282,  270,  276,  420;    regulations 

for  the  export  of  plants  from,  407. 
phiUppua,  Hypolycaena, 
phUodice,  CoUaa, 
j^hilodicua  javcmua,  predaceous  on 

Adoretua  compreaaua  in  Java,  89. 
Philonthua  ebenua,  associated  with 

Sitonea  in  Russia,  189. 
PhUonthua    nigrittdua,    enemy    of 

ChoriophUa  brcuaicae  in  U.S.A., 

464. 
Phlegethontiua  (see  Protoparce). 
Phlepaiua  apertua,  on  timothy  grass 

in  Maine,  455. 
Phlepaiua  irroratua,  food -plants  of, 

in  U.S.A.,  887. 
Phlepaiua  looulatua,  sp.  n.,  in  U.S. A., 

258. 
Phlepaiua  ateUaria,  sp.  n.,  in  U.S.A., 

258. 
Phleum     praienae     (see     Timothy 

Grass). 
Phloeoainua  criataiua,  on  cypress  in 

Cahfomia,  118. 
Phloeoainua    thujae,    on    thuja    in 

Italy,  202. 
Phloeothripa    oryzcte     (see     Eaplo* 

thripa). 
Phloeotribua  porteri,  sp.  n.,  on  plums 

and  peaches  in  Chile,  465. 
Phloeotribua  puncticoUia,  on  Hevea 

braaUienaia,  889. 
Phlugia   maniiapa,   predaceous    on 

Tomaapia  aaccharina  in  Trinidad, 

2. 
PhLyctaenia  terredlia  (see  Pionea), 
PTdyctaenodea  atidieaiia  (Sugar-Beet 

Web  worm),  food -plants  of,  in 
Canada,  119 ;    food -plants  of,  in 

Hungary,  818;  bionomics  and 
control  of,  in  Russia,  57, 104, 168, 

169,  218,  827,  881,  875,  876,  415, 
456,  459,  496 ;  experiments  with 
London  purple  against,  169; 
epidemic  among,  due  to  Micro* 
kloaaia  spp.,  808. 
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vhoenidetms,  Sph&nophorus, 

jPhoenix,  Paevdococcus  nipcte  on,  in 
Barbados,  257. 

Phoenix  fcHudosat  Cyrtotrachdua  on 
in  India,  229. 

Phoenix  robdinia.  Coccus  hesperidum 
intercepted  on,  in  California,  181. 

Phomopsia  citri,  intercepted  on 
grape-fruit  and  orange  in  Cali- 
fornia, 177, 236, 276, 864, 899, 427. 

Phonochorion  aoitunini,  gen  et  sp.  n., 
in  Caucasia,  379. 

Phonoctonua  nigrofMcicUus,  preda- 
ceous  on  Dysdercus  in  Nyasaland, 
8. 

Phora  rufipea,  on  lucerne  in  Ger- 
many, 410. 

Phoracantha  recurva,  bionomics  of, 
in  New  South  Wales,  510. 

phor(ic<mthaef  Iphiaulax, 

^horhia  bnuaicae  (see  ChortophUa), 

Phorhia  cepwum  (see  Eyiemyia 
anti^ua). 

Phorbta  fuacicepa  (see  OhortophUa), 

Phorbia  ruhivora  (see  CJiortophUa). 

Phormium,  Chryaomphalua  dictyoa- 
permi  on,  in  Sicily,  146. 

Phormium  tenax  (New  Zealand 
Flax),  Paeudococcua  ctdonidum  on, 
in  California,  270 ;  Xanthorhoe 
prckefectaJta  on,  in  New  Zealand, 
481,  482. 

Phorocera,  parasite  of  Alabama 
argiUacea  m  Trinidad,  171. 

Phorocera  {isaimilia,  parasite  of 
Aporia  crcUae^i  in  Russia,  105. 

Phorocera  caeatfrona,  parasite  of 
Geometrids  in  Denmark,  442. 

Phorocera  claripenma  (see  Eupho- 
rocera), 

Phorocera  doryphorae  (see  Dory* 
phoTophaga), 

Phorodon  humtdi  (Hop  and  Prune 
Aphis),  on  apples  in  Britain,  898 ; 
natural  enemies  of,  in  U.S.A., 
113,  478. 

Phorodon  humuli  var.  mdhaleb  (Hop- 
damson  Aphis),  bionomics  and 
control  of,  in  Britain,  583. 

Phoioptera  erythronota,  parasite  of 

Acroceropa  cramereUa,  88. 
Phoxopteryx  compUma  (see  Ancylia), 
Phragmattphila  truncaia,  on  sugar- 
cane in  Queensland,  844. 
Phragmitea  communia,  HycHopierua 
arundinia  on,  in  Astrachan,  827 ; 
locusts  breeding  among,  in  Russia, 
461. 
Phryganidia  califomica,  polyhedral 
disease  in,  420;    Caloaoma  ayco- 
phania  introduced  into  Sumatra 
against,  484. 
Phrynoaoma  comutum,  predaceous 
on  Solenopaia  moleata  in  U.S.A., 
184. 


Phryxe  vul^aria,  parasite  of  Aporia 
crataegi  m  Russia,  105 ;  parasite 
of  Lepidoptera  in  Sweden^  509. 

Phthorimaea  heliopa,  bionomics  of, 
in  Java,  80,  81 ;  on  tobacco  in 
Nyasaland,  8,  458. 

Phthorimaea  operouldla  (Potato 
Moth),  107 ;  and  its  control  in 
Australia,  254 ;  control  of,  among 
potatoes,  etc.,  in  India,  228,  489 ; 
on  potatoes  in  Texas  and  Cali- 
fornia, 82,  185;  food-plants  of, 
80 ;   fungi  infesting,  802. 

Phthorophloeua  apinuloaua  (see 
Phloeophthorua), 

Phygadeuon  variicomia,  parasite  of 
Oydia  j^om4meUa,  16. 

phyuanthi,  ParkAoria  pergandei, 

FhyUaphia  coioeni,  on  manzanita  in 
California,  8. 

PhyUaphia  fagi,  on  beech  in  U.S.A., 
252. 

PhyUafhia  querdoolaf  sp.  n.,  in 
Virginia,  581. 

PhyUaphia  guercifcHiae,  on  oak  in 
U.S.A.,  581. 

phyUireae,  SipJioninua  (Aleurodea). 

FhyUobiua  argewtaJtua,  on  fruit-trees 
in  Norway,  502. 

PhyUobiua  longipilia,  in  hazel  woods 
in  Sicily,  76. 

PhyUobiua  maculicomia,  on  fruit- 
frees  in  Norway,  502. 

PhyUobiua  oblongua,  on  apples  in 
Norway,  502 ;  on  plums,  etc., 
in  Russia,  882,  460. 

PhyUobiua  pyri,  on  fruit-trees  in  Nor- 
way, 502;  on  elms  in  Russia,  460. 

Phylhbiua  reicheideua,  in  hazel 
woods  in  Sicily,  76. 

PhyUocaci/ua,  Diaapia  echinocacti  var. 
cacti  introduced  into  Connecticut 
on,  244. 

PhyUocoptea  azaleae,  on  azaleas  in 
Holland,  154. 

PhyUocoptea  gymnctapia,  on  maples 
in  Russia,  881. 

PhyUocoptea  magniroatria,  on  willow 
in  Russia,  28. 

PhyUocoptea  parvua,  on  willow  in 
Russia,  28. 

PhyUocoptea  achlechtendaii,  on  apples 
in  Russia,  881. 

PhyUodecta  vitdtinae,  on  willow  in 

France,  428. 
PhyUodeda  viUgatiaaima,  on  willow 

in  France,  428. 
PhyUopertha  horticola  (Small  June 
Bug),  on  willow  in  Prance,  428 ; 
on  cherries  and  conifers  in  Nor- 
way, 502,  503;    food -plants  of, 
in  Scotland,  470. 
PhyUophaga  (see  Lachnoatema). 
PhyUorycter  ga/ultheridla,  on  Qa\d' 
theria  ahaUon  in  Br.  Columbia,  6. 
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PhyUorvcter  {LiihocoUetis)  plaUmi, 
on  plane  in  Italy,  202. 

PhyUorvcter  {LithocoUetis)  popvli' 
foliella,  on  poplars  in  Turkestan, 
210. 

PhyUoryder  quercifolieUa,  on  oak  in 
Asti'achan,  827. 

PhyUotreta,  on  cabba^s  in  Russia, 
501 ;  spraying  with  vegetable 
insecticides  against,  59. 

PhyUotreta  atra,  in  Russia,  881. 

PhyUotreta  cruciferae,  in  Egypt, 
478. 

PhyUotreta  nemorum,  bionomics  of, 
in  Britain,  108,  109;  on  turnips 
in  Norway,  502;  in  market- 
gardens,  etc.,  in  Russia,  168, 
881. 

PhyUotreta  rufitarsis,  in  Eeypt,  478. 

PhyUotreta  undtUata,  on  cabbages  in 
Russia,  188. 

PhyUotreta  vittata,  in  Virginia,  889. 

PhyUotreta  vittula,  on  cereals  in 
Russia,  880. 

PhyUoxera,  on  vines  in  S.  Africa, 
812;  in  vineyards  in  France,  490; 
and  its  control  in  Italy,  156-158, 
288,  809;  planting  tomatoes 
against,  288 ;  on  vines  in  Russia, 
828,  876 ;  control  of,  in  Switzer- 
land, 468;  legislation  against 
introduction  of,  into  Turkestan, 
105;  unsuccessful  attempts  to 
cause  epidemics  in,  808;  spread 
of,  by  human  agency,  508; 
naturiu  enemies  of,  828,  451. 

PhyUoxera  eoccinea,  on  oak  in 
Russia,  28. 

PhyUoxera  vastatrix,  intercepted  on 
grapes  in  California,  286. 

Phymiata  erosa  var.  faeciata,  preda- 
ceous  on  ArUhonotn/us  grandis 
thurberiae  in  Arizona,  127. 

PhyacUis,  Maorosiphum  solcmifoUi 
on,  in  U.S.A.,  188. 

Physapua  ndgatissimus,  on  oats  and 
peas  in  Norway,  501,  502. 

Physic  Nut  (see  Jatropha  curcas), 

Physokermes  abietiSy  in  Britain,  417. 

Physokermea  ooryli,  on  vines  in 
Europe,  492 ;  and  its  control  in 
orchards  in  Turkestan,  209,  218. 

Phyaokermea  piceae,  in  New  York, 
75;  parasitised  by  Holceneyrtua 
phyaokermia  in  N.  America,  280. 

phyaokermia,  Holceneyrtua, 

Phyaoihripa  antewnaiua,  259. 

Phyaothripa  pietuay  sp.  n.,  on  MeHia 
azedarckch  m  S.  Nigeria,  862. 

Phyaothripa  xanthocerua,  sp.  n.,  on 
coffee  m  Uganda,  259. 

Phytalua  amithi  (Brown  Hardback), 
parasitised  by  Tiphia  pardUela 
m  Barbados,  9,  158,  256;  in 
Mauritius,  153. 
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Phytodietua  vulgaria,  parasite  of 
Peronea  vulgaria  and  Caeoeeia 
argyroapUa  in  U.S.A.,   174,   180. 

Phytometra  braaaicae  (Cabbage  Loo- 
per),  on  cabbages  in  U.S.A.,  240, 
251 ;  polyhedral  disease  in,  420. 

Phytometra  caHfomica,  bionomics 
and  food-plants  of,  in  Canada,  25, 
28,  119,  484. 

Phytometra  chcdcitea,  visiting  sun- 
flowers in  Africa,  247 ;  on  maize 
in  Nyasaland,  458. 

Phytometra  exquiaita,  visiting  sun- 
flowers in  Africa,  247. 

Phytometra  gammas  food -plants  of, 
in  Russia,  104,  295,  888. 

Phytometra  gutta,  in  Astrachan,  827. 

Phytometra  qo,  on  cotton  and  sweet 
potatoes  in  Barbados,  257. 

Phytometra  orichalcea,  visiting  sun- 
flowers in  S.  Africa,  247. 

Phytomstra  oxygramma,  visiting  sun- 
flowers in  S.  Africa,  247. 

Phytometra  variabilia^  on  aconite  in 
Russia,  167. 

Phytomifptera  nUidiveniria  imtrolor, 

fiarasite  of  ZeUeria  oleaatreUa  in 
taly,  206. 

Phytomyza  aguifolii,  imported  into 
U.S.A.  on  hoUy,  81,  198,  286. 

Phytomyza  aquUepiae  (Columbine 
Leaf-miner),  bionomics  of,  in 
U.S.A.,  450. 

Phytomyza  (Napomyza)  chryaanthe- 
mi,  on  chiysanthemums,  etc.,  in 
Canada  and  U.S.A.,118,  246,  259 ; 
Diaulinua  irUermediua  reared  from, 
in  America,  456. 

Phytomyza  flavicomia,  on  cabbages 
in  Scotland,  470. 

Phytomyza  genicul{xta,  on  chrysan- 
themums in  Russia,  164. 

Phytomyza  Uieia,  carbolineum  in- 
effective against,  154. 

Phytomyza  nigricomia,  on  aconite  in 
Russia,  167. 

Phytonomua  (see  Hyvera). 

Phytoptua  (see  Eriophyea). 

Phytoacaphua,  on  Uevea  braaUienais 
in  Java,  888. 

picUrix,  Caiocaia. 

Pioea  (see  Fir  and  Spruce). 

Picea  aZ&a,Aphid8  on,in  Britain,885. 

Picea  canadenaia,  Ipa  ehagnoni  on, 
in  Canada,  884. 

Picea  excdaa,  new  Aphid  on,  in 
Britain,  889 ;  Chermea  pieeae  on, 
in  Europe,  268. 

Picea  qlehni,  Laehnua  glehnua,  sp.  n., 
on,  m  CaHfomia,  8. 

Picea  aitchenaia  (Sitka  Spruce), 
Oherm^  cooleyi  on,  in  Br.  Col- 
umbia, 528,  581. 

pieeae,  Chermsa  (Dreyfuaia) ;  Laeh- 
nua ;  Phyaokermea. 

1% 
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ppcecidla,  Metcrosiphum, 

picecma,  Tortrix. 

piceipes,  Pdynema, 

pieeus,  Chry8omphdlus  ;  Heteronyx. 

pioinus,  Anaphes. 

picipes,  Bhabdopterus. 

pieirostris,  Tychius, 

lPicro8cyiu8  scabrictda  (see  Arihro- 
lysis). 

picta,  Acanthomera  ;  Ceramica  {Ma- 
meslra) ;  Cyllene, 

pictipennis,  Odontothrips, 

pictipes,  Aeperia ;   Derostenus. 

pictus,  Enococcus  ;  Physothrips  ; 
8cym/nu8, 

Pieus  vUlosus,  destroying  Depres- 
saria  heradeana  in  Nova  Scotia, 
177. 

pieriat  Comocritis, 

Pieris,  control  of,  in  TJ.S.A.,817,518. 

Pieris  hrMsiaie,  in  Astrachan,  327 ; 
on  cabbages  in  Italy,  79,  202 ;  on 
cabbages  in  Norway,  502;  bio- 
nomics and  control  of,  in  Russia, 
105,  168,  168,  881,  882;  in 
market-gardens  in  Turkestan, 2 10; 
vegetable  insecticides  against,  59 ; 
not  attacking  cabbages  sur- 
rounded by  tomatoes,  161 ;  micro- 
organisms in,  804. 

Piens  daplidice,  on  mustard  in 
Russia,  459. 

Pieris  monuste,  on  peach  in  Argen- 
tina, 467  ;  on  cabbages  in 
Lfouisiana,  240. 

Pieris  napi,  in  Russia,  105,  881 ; 
parasitised  by  Phryxe  vulgaris  in 
Sweden,  509;  on  cabbages  in 
U.S.A.,  251 ;  extracts  of  tomatoes 
and  hellebore  against,  59. 

Pieris  protodice  (Checkered  Cabbage 
Butterfly),  on  cabbage  in  U.S.A., 
240,  251. 

Pieris  rapae  (Cabbage  Worm),  in 
British  Columbia,  25,  361 ;  on 
willow  in  France,  424;  food- 
plants  of,  in  U.S.A.,  240,  267 ;  in 
Russia,  59, 105, 169, 251, 831, 832; 
Apamtdes  glomeraius  introduced 
into  U.S.A.  against,  112,  484. 

Piesma  nuiculaia,  on  gooseberries  in 
Russia,  458. 

Piezotraohdus,  on  Hevea  hrcmliensis, 
in  the  Belgian  Congo,  889. 

Pigeon  Pea  (see  Caja/nus  inditms). 

Pigs,  destroying  insects  in  U.S.A., 
286,  291 ;  spreading  Phylloxera  in 
Italy,  157. 

pUifera,  Pheidole. 

pxlifrtms^  PUxtymts. 

pUiverUris^  Arcnytas. 

piUeriamaf  Sparganothis  (Oenoph- 
thira), 

piloseUa,  lArtta, 

pilosipes,  Eurytrachelus, 


pilosvUum^  Idm/nerium. 

pilosus,  Paraietra/nychus  {Tetrany- 
chus) ;  Xylechinus  (Kissophagus), 

Pimdopus,  on  coconuts  in  New 
Guinea,  150. 

Pimpla,  parasite  of  Batrachedra 
riteyi  in  U.S.A.,  291 ;  parasite  of 
Epinotia  in  U.S.A.,  268. 

Pimpla  armulipes,  parasite  of  Cydia 
pomoneUa,  16. 

Pimpla  conqmsitor,  parasite  of  in- 
sect pests  m  U.S.A.,  174, 180,  240, 
392,  535. 

Pimpla  examinatar,  parasite  of  Van- 
essa urticae  in  Sweden,  509. 

Pimpla  heradeiy  parasite  of  De- 
pressaria  heradeana  InEurope,  177. 

Pimpla  inda^atrix,  263. 

Pimpla  inquisitor,  parasite  of  Thyri- 
dopteryx  ephemeraeformis  in 
U.S.A.,  240. 

Pimpla  instigator,  parasite  of  Den- 
drclimus  pint  in  Austria,  813 ; 
parasite  of  Aporia  craiaegi  in 
Russia,  104. 

Pimpla  macfjflator,  parasite  of  Tor- 
trix viridana  in  England,  338. 

Pimpla  rohorator,  parasite  of  Earias 
irMtUana,  403 ;  parasite  of  Cydia 
ponumella,  16. 

Pimpla  rufata,  parasite  of  Aporia 
crataegi  m  Russia,  104. 

Pimpla  raricomis,  parasite  of  Aporia 
craiaegi  in  Russia,  104. 

Pinan^a,  Xylotmpes  gideon  on,  in 
Straits  Settlements,  472. 

Pin-cherry  (see  Bird  Cherry). 

Pine  {Pinus),  pests  of,  in  the 
British  Isles,  386,  470;  leaf- 
roller  intercepted  on,  in  Cali- 
fornia, 864 ;  pests  of,  in  Canada 
and  U.S.A.,  113,  198,  284,  259, 
386,  446;  pests  of,  in  Finland, 
507 ;  pests  of,  in  India,  128,  359 ; 
pests  of,  in  Italy,  202 ;  pests  of 
in  Norway,  503;  x^ests  of,  and 
their  control  in  Russia,  19,  20, 
28,  188,  214,  877-879,  411,  412, 
457,  497,  498,  499 ;  pests  of,  in 
Sweden,  505. 

Pine,  Austrian  (see  Pinus  laricio 
var.  (Mstriaca), 

Pine,  Black  (see  Pinus  laricio  var. 
CMstriaca). 

Pine,  Bull  {Pinus  ponderosa). 

Pine,  Canadian  (see  Pinus  resinosa). 

Pine,  Chir  (see  Pinus  longifdia). 

Pine,  Japanese  (see  Pinus  excelsa). 

Pine,  Korean  (see  Pinus  koraiensis). 

Pine,  Norfolk  Island  (see  Araucaria 
excdsa). 

Pine,  Red  (see  Pinus  resinosa). 

Pine,  Scots  (see  Piwas  sylvestris). 

Pine,  Umbrella  (see  Sdadopitys 
verliciUata). 
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Pine,    Western    White,    Ips    van- 

couveri  on,  in  Canada,  884. 
Pine,  White  (see  Pinus  strobus). 
Pine,  Yellow  (see  Pinus  ponderosa). 
Pine  Beetle  (see  Mydophiltts  pini- 

perda). 
Pine   Leaf    Scale    (see    Chionaspis 

pinifoli€te). 
Pine  Sawfly  (see  Lophyrus  pini). 
Pine  Shoot  Moth  (see  Bhyacionia 

huolicma). 
Pine  Weevil  (see  Hylobius  abietis). 
Pineapple,  Lepidopterous  pests  of, 

in    Brazil,    221 ;       peste    inter- 
cepted on,  in  California,  87,  52, 

114,  181,  177,  286,  276,  868,  399, 

427,  475,  584 ;    pests  of,  in  Fiji, 

92 ;  Diaspis  bromdiae  on,  in  New 

Jersey,  204;     Cetoniidae  on,  in 

NyasaJand,  9. 
Pineapple  Mealy  Bug  (see  Pseudo- 

coccus  hromeliM), 
Pinipestia  cambiicola,  on  pines  in 

U.S. A.,  86. 
Pinipestia  inmmerma/ni,   bionomics 

of,  in  U.S.A.,  84^86. 
pifieti,  Brachonyx ;  PayUa. 
pinguia,  Lepidiota. 
piniaritLa,  Bupcdua. 
pini,  CJterniea  ;    Chilothripa  ;    Den- 

drolimua  (Bowhyx,  Oaatropacha) ; 

Lophyrua;  Pia8odea;PaeudococciM. 
pinijoliae,  Chiontispia. 
piniperda,  Mydophilua  (Eylurgua) ; 

Pcmolia  (see  P.  flammea). 
pini-radiatae,  Diploaia, 
Pink  Mealy  Bug  (see  Paeudococcua 

ccdceolariae). 
Pink    Boll    Worm    (see    Odechia 

goaaypieUa), 
Pink  Com  Worm   (see  Pyrodercea 

rUeyi), 
Pink   Underwing   Moth    (see    Ute- 

theiaa  omdUrioi^. 
pinn<ieformia,  Lej^oaaphea. 
Pinnciapia  buxi,  m  Barbados,  257 ; 

on    coconuts    in    Trinidad,    94; 

imported  into  U.S.A.  on    coco- 
nuts, 199. 
Pinfutapia     nitidua     (see     Lepido- 

aaphea  pyrifornUa). 
Pinrucapia    atphonodontia,    sp.     n., 

food-plants  of,  in  the  Philippines, 

866,  867. 
pinnvlifera,  Chryaompkcdua  dictyo- 

apermi. 
Pinua  cembra,  pests  of,  in  Finland, 

507 ;  pests  of,  in  U.S.A.,  85,  242. 
Pinua  denaijlora,  Lophyrua  on,  in 

U.S.A.,  242. 
Pinua  excdaa,  Biperaia  reainophUa 

on,  in  India,  128 ;  Lophyrua  pini 

on,  in  U.S.A.,  242. 
Pinua  flexUia,  Lophyrua  pini  on,  in 

U.S.A.,  242. 


Pinua  khaaya,  Meta/MUitria  repcmda 
on,  in  India,  229. 

Piryua  koraienaia,  Lophyrua  pini  on, 
in  U.S.A.,  242. 

Pinua  jeffreyi,  Orthotomicua  omaiua 
on,  in  N,  America,  884. 

Pinua  laricio,  pests  of,  in  Finland, 
607. 

Pinua  laricio  var.  auatria4ia  (Aus- 
trian Pine,  Black  Pine),  Dendroli- 
tmia  pini  on,  in  Austria,  812; 
pests  of,  in  Finland,  507 ;  pests 
of,  in  U.S.A.,  85,  242,  286. 

Pinua  longifolia  (Chir  Pine),  pests 
of,  in  India,  128,  229,  858. 

Pinua  magnua,  Bhyacionia  huoliana 
on,  in  New  Jersey,  81. 

Pinua  maritima,  pests  of,  in  Fin- 
land, 507. 

Pinua  monophyUa,  Paratrioza 
cockereUi  on,  in  U.S.A.,  868. 

Pvnua  monUma,  Lophyrua  pini  on, 
in  U.S.A.,  242;  Bhyacionia 
huolioflMi  imported  into  U.S.A.  on, 
81, 198. 

Pinua  monticcla,  new  Scolytids  on, 
in  N.  America,  884. 

Pinua  mughtLa,  Bhyacionia  buoliana 
imx>orted  into  U.S.A.  on,  81,  198. 

Pinua  nmricaia,  Ipa  concinnua  on, 
in  California,  118. 

Pinua  nigricana,  pests  of,  in  Fin- 
land, 607. 

Pinua  pinea,  pests  of,  in  Finland, 
507. 

Pinua  ponderoaa  (Bull  Pine),  pests 
of,  in  N.  America,  84-86,  884. 

Pinua  radiata,  Ipa  concinnua  on,  in 
California,  118. 

Pinua  reainoaa  (Canadian  Pine,  Red 
Pine),  x>est8  of,  in  U.S.A.,  86, 628. 

Pinua  atrobua  (White  Pine),  D&ndro- 
limua  pini  on,  in  Austria,  812; 
pests  of,  in  (Canada,  120,  884; 
pests  of,  in  U.S.A.,  8,  86,  242, 
244,  819,  628. 

Pinua  aylveairia  (Scots  Pine),  Mydo- 
philua minor  on,  in  Britain,  47 ; 
pests  of,  in  U.S.A.,  81,  86,  86, 
242,  628. 

Pinua  mrginicua,  Chilothripa  pini 
on,  in  U.S.A.,  862. 

Pinus  wai^a/na,  Bhyacionia  buo- 
liana imported  into  New  Jersey 
on,  81. 

Pionea  terrealia,  in  New  York,  76. 

Piper  betel  (see  Betel). 

Piper  loheri,  Neolecanium  cribri- 
gerum  on,  in  the  Philippines,  866. 

piperia,  Aleurocanthua, 

Ptrene  marylandica,  sp.  n.,  in 
U.S.A.,  259. 

firicola,  Epidiaapia. 
isang,     Erionota     thrax     on,     in 
Straits  Settlements,  472. 
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piH,  AcyrthoaipJum  (Maorosiphum) ; 

Bruchus      (see     B.      pisorum) ; 

Pciia  {Mameslra). 
pisarum,  Bruchus  (Laria), 
iPiasodes   hercyniae,    on   spruce   in 

Finland,  507. 
Fiaaodes  notaUM,  on  pines  in  Russia, 

880,  877. 
Piaaodea  pini,  on  pines  in  Scotland, 

470. 
Piaaodea  radiaiae,  on  Pvnua  aylvea- 

iria  in  California,  86. 
Piaaodea  achwarsif  on  yellow  pine  in 

U.S.A.,  85. 
Piaaodea  atrohi  (White  Pine  Weevil), 

on  pines  in  U.S.A.,  14,  244,  446. 
Piaiciea,     PemphigeUua      on,     in 

Russia,  874. 
Piatacia  vera  (Pistachio),  Megaaiig- 

mua  haUeatrerii  on,  in  Italy,  382. 
Piat€una     terebintha,     Mega-atigmua 

baUeatrerii  on,  in  Italy,  882. 
Pistachio  (see  Piatacia  vera). 
Piaum  aaiivum  (see  Peas). 
Pita/ngua    avlphuraiua,    destroying 

noxious  insects  in  Trinidad  and 

Br.  Guiana,  29,  66. 
Piihecolohiumi  ArheLa  tetraonia  on,  in 

Java,  852. 
Pitfiecdlobium  monUiferum,  Aapidi- 

otua  fodiena  on,  in  N.  Australia, 

822. 
Pithecolohium   aanum,    Apate   iere- 

hraiM  on,  in  Jamaica,  428. 
Pittoaporum  eugenioidea,  Cerococcua 

punctiferua  on,  in  Australia,  110. 
Pittoaporum    undatum,    EHococcua 

eucalypti  on,  in  Australia,  510. 
pityocampa,  Cnethocampa. 
Pityogenea  chalcographua,  on  spruce 

in  Finland,  506. 
Pityogenea  coniferae,  in  forests   in 

Inma,  859. 
Pityogenea  hopMnai,  sp.  n.,  on  pines 

in  Canada  and  U.S.A.,  284. 
Pityogenea  aadlasi,  on  spruce  in  Fin- 
land, 506. 
Pityokteinea  elegcma,  sp.  n.,  on  Pinua 

monlicola,  in  N.  America,  884. 
Pityokteinea  jaaperi,  sp.  n.,  in  Canada, 

884. 
Pityophthorua  fennicua,  on  spruce  in 

Finland,  506. 
Plaeaiorrhina  recurva  var.  plcma,  in 

S.  Africa,  395. 
Plaeaiorrhina  trivittalaf  food -plants 

of,  in  Nyasaland,  6,  9. 
Plaesiua    java/nua,    predaceous    on 

Coamopolitea  aordidus  in  Fiji,  9, 

256;    projposed  introduction  of, 

into  Jamaica,  256. 
Plagia  ruricola,  parasite  of  Spinthe- 

ropa  apectrum  m  France,  79. 
Plagia  trepida,  parasite  of  Noctuid 

larvae  in  France,  79. 


plagiaia,  ArcUaaia ;  Cyrtacanthacria. 

pkigiatua,  Bhynchocona. 

Plapiodera  arnwraciaey  nicotine  solu- 
tion against,  on  willow  in  France, 
424. 

Plaaiodera  veraic4>lora,  imported  into 
Isew  Jei^sey  on,  on  poplar  and 
willow,  198 ;  on  willows  in  Astra- 
chan  and  Turkestan,  209,  827; 
on  poplars  and  willows  in  U.S.A., 
247. 

Playiolepia  lonqipea  (Gramang  Ant), 
bionomics  of,  m  Java,  41,  88, 444. 

^c^ana,  Plaeaiorrhina  recurva. 

Plane,  PhyUorycter  (LithoccUetia) 
platani  on,  in  Italy,  202. 

planicoUia,  Lyctua. 

ma/niticte,  Machaerota. 

Plant  Pest  Legislation,  in  Algeria, 
298 ;  in  Australia,  258 ;  su^sted 
in  Barbados,  320;  in  Egypt, 
281,  232 ;  in  Fiji,  92 ;  in  Fi^ce, 
493;  in  India  and  Ceylon, 
488,  484;  in  Jamaica,  175,  820; 
in  the  Philippines,  407 ;  in  Spain, 
159;  in  Uganda,  24,  175;  in 
U.S.A.,  82,  198,  199,  241,  825, 
862,  427,  435. 

Plofldtago  (Plantain),  Aphia  pHa/nta- 
ginia  on,  in  Britain,  417 ;  Aphids 
on,  in  Canada  and  U.S.A.,  120, 
252,  840 ;  Tychiua  piciroatria  on, 
in  Europe,  519. 

Plcmiago  Umc^cUa,  Aphis  spp.  on, 
in  ILS.A.,  274,  341. 

Ploflrdaqo  major,  Aphia  avenae  on,  in 
Virginia,  341.  • 

plamtaginia,  Aphia. 

Plantaans  {Muaa),  Odoiporua  longi' 
coUia  on,  in  India,  226;  legisla- 
tion against  Coamopolitea  aordidus 
on,  m  Jamaica,  820;  (see 
Banana). 

pHatani,  PhyUorycter  (TdthocoUetia). 

platanoidea,  Drepanoaiphum. 

platenaia,  IHm^icrocerua  ;  Oeceticua  ; 
Signiphora. 

Platychtrua  albimamuaf  Tdephorua 
lituraiua  predaceous  on,  in  Eng- 
land, 322. 

Platychirua  quadratua,  predaceous 
on  Acyrthoaiphon  piai  in  U.S.A., 
84. 

Platyedra  inleUa,  on  cotton  in  Turke- 
stan, 216. 

Platyleca/nium  (Neolecanium)  crtdri- 
gerum,  sp.  n.,  on  Piper  loheri,  etc., 
m  the  Philippines,  866,  367. 

Platymetopiua  compactua,  sp.  n.,  in 
California,  237. 

Platymetopiua  frontalia,  in  U.S.A., 
837. 

Platynua  eupreua,  predaceous  on 
Cfuyrtophila  hr<uaicae  in  Canada, 
849,  525. 
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PUUyparea  poeoUovtera,  on  aapaxa- 
^UB  in  France,  304 ;  on  asparagus 
in  Italy,  202. 

Flatyvus,  in  ash  in  U.S.A.,  205;  in 
India,  228. 

Platypus  hiformU,  in  forests  in 
Inoia,  859. 

PUxtypus  cavuSi  in  8horea  robusta  in 
India,  816. 

Phxtyptts  cupvUatus^  in  Shorea  ro- 
huAa  in  India,  228,  816. 

Platyjms  curlus,  in  8horea  robusta  in 
India,  228,  816. 

Platypus  cylindrums,  in  oak  in 
Germany,  441. 

Platyvus  pUifrons,  in  Shorea  robusta 
in  India,  816. 

Platypus  solidus,  in  Shorea  robusta  in 
India,  228,  816 ;  in  Hevea  brasili' 
ensis,  889. 

Platypus  wilsoT^i,  sp.  n.,  in  conifers 
in  Br.  Colombia,  247. 

Pleistodontes  froggatti,  sp.  n.,  on 
Ficus  macrophyUa  in  Australia, 
488. 

«Made{Zu«,  ChUo, 

Plesioeoris  rugicdUis,  bionomiiDs  of, 
in  Britain,  107»  108. 

p^urostigma,  Ceuthorrhynchus, 

Pleurotrojns,  parasite  of  Phytomyza 
aquilegiae  in  U.S.A.,  450. 

Pleurotropis  epigonus,  introduction 
of,  into  U.S.A.,  against  Mayetiola 
destructor^  195. 

Plodia  ifUerpuncteUa  (Indian  Meal 
Moth),  in  stored  ^ain  in  Russia, 
102,  271 ;  in  dried  x^eaches  in 
Turkestan,  210;  in  dried  raisins 
in  U.S.A.,  271. 

plorabunda,  Chrysopa, 

Plotheia  cdtis  (see  Sdepa), 

^tnikovi,  Habrobracon, 

rlover,  destroying  Heteronyx  piceus 
in  Australia,  254. 

Pluchea  odorcda.  Coccus  hesperidum 
on,  in  Barbados,  257. 

Plum  (Prunus  domestica),  pests  of, 
in  S.  Africa,  278,  894,  895; 
Aphid  s  on,  in  Britain,  532; 
SderoUnia  fructigena  on,  spread 
by  Cofudrachelus  nenuphar  m  Br. 
Columbia,  27;  jiests  of,  inter- 
cepted in  Calif omia,  114,  286, 
584 ;  pests  of,  in  Canada,  97, 119, 
405,  520,  526 ;  pests  of  in  Chile, 
465,466;  Pario^onaproteu^  inter- 
cepted on,  in  Egypt,  281 ;  pests 
of,  in  Europe,  278,  451 ;  pests  of, 
in  India,  489 ;  pests  of,  in  Italy, 
17, 202 ;  pests  of,  in  Norway,  502 ; 

S)sts  of,  and  their  control  in 
ussia,  22,  28,  60,  104,  140,  188, 
169,  827,  881,  882,  414,  457,  458, 
499;  not  attacked  by  Antho- 
nomus  pomorum  in  Russia,  217 ; 


8colytus  rugulosus  on,  in  SwedeiKi 
854 ;  Hoplocampa  fidvicamis  oiu 
in  Turkestan,  210;  pests  of,  in 
U.S.A.,  71,  118,  178,  178,  184, 
186,  262,  817,  848,  844,  428,  518. 

Plum,  Wild,  Argyroploce  leucotreta 
on,  in  S.  Africa,  278. 

Plum  Aphis  fsee  Aphis  prwii). 

Plum  Curculio  (see  Conotrachdus 
nenuphar). 

Plum  Mite  (see  Teiranyehus  pHosus). 

Plum  Slug  (see  Eriocampoiaes  lima* 
dna). 

Plum  Slug  Caterpillar  (see  Parasa 
laJtistriga). 

Plum  Sphinx  (see  Hyloicus  drupi* 
ferarum), 

Plumcria,  Aleuroihrixusfloccosus  oUf 
887. 

plumeri€te,  CrvphcHus. 

rlusia  (see  Phytovnetra), 

Plusia  moneta  (see  Chrysoptera). 

PluteUa  crudferarum  (see  Jr.  macuiu 
pennis). 

PluieUa  macvlipennis  (Diamond- 
back  Moth),  food -plants  of,  in 
Br.  Columbia,  25,  28,  861 ;  on 
cabbages  in  Norway,  502;  on 
mustard  in  Nyasaland,  9  ;  biono- 
mics and  control  of,  in  Russia, 
59,  168,  168,  210,  215,  881,  882, 
459  ;  on  cabbages  in  U.S.A.,  251. 

pluvialis,  McHacosoma. 

rodahrus  'fruinosus,  predaceous  on 
Aphids  m  U.S.A.,  84. 

Podabrus  rugulosus  (see  P.  tomen- 
tosus). 

Podabrus  tomentosus,  predaceous  on 
Acvrthosiphon  pisi  in  U.S.A.,  84. 

Podalgus  humilis,  on  rice  in  Brazil, 
222. 

podaliriuSf  Papilio, 

podana,  Tortnx  (Cacoecia). 

£^odisma  satunini,  sp.  n.,  in  Cau- 
casia, 879. 

Podisus  maculiventris,  predaceous 
on  Acyrihosiphon  pisi  in  U.S.A., 
84. 

Podonia,  on  cereals  in  Russia,  459. 

Podonta  nigrita,  in  Russia,  108. 

PoecUocapsus  lineatus  (Four -lined 
Leaf-bug),  food-plants  of,  in 
Canada,  516. 

Poeciloeoris  latus,  on  tea  in  India, 
858. 

poeciloptera,  Platyparea  (Trypeta). 

Poeciloscytus  cognaXus^  food-plants 
of,  in  Russia,  458. 

Pogonochaerus  fasdculatus,  on 
spruce  in  Finland,  507. 

Pogothomyrmex  barbatus  (Harvester 
Ant),  control  of,  in  Arizona,  817. 

Poinciana  regia,  Lachnostema  spp. 
on,  in  Porto  Rico,  865. 

Polia  contigua,  509. 
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PcUa  cieraceaf  509;  on  tomatoes 
in  Astrachan,  827  ;  on  tomatoes 
in  Norway,  502 ;  on  tomatoes  and 
capsicum  in  Russia,  292;  in- 
fested by  Microldossia  spp.,  808. 

Pdia  pisi,  509;  on  cabbage  in 
Norway,  502;  on  clover  in 
Russia,  293,  295. 

Polia  8U(Ma,  on  clover  in  Russia, 
294 ;  food -plants  of,  in  Turkestan, 
216. 

poU^a(phu8,  Folyaraphus. 

iPolistes,  infested  oy  Cordyceps  sphe- 
cacephaia  in  Jamaica,  428. 

Polistes  canadensis,  predaceous  on 
Mods  repanda  and  Alabama  argil- 
lacea  in  Trinidad,  29,  171. 

pcUtana,  Tortrix, 

politum,  Mesogramma. 

poUini,  Pollinia, 

JPoUinia  poUini,  Chilovorus  bipustu- 
latus  predaceous  on,  in  Italy,  51. 

Polycaon  conferius,  in  fruit- trees  in 
California,  118. 

polycMoros,  Vanessa. 

jPdychroa,  on  sugar-cane  in  Queens- 
land, 844. 

Polychrosis  boirana  (Vine  Moth), 
bionomics  and  control  of,  on 
vines  in  France,  55,  78,  136,  228, 
224,  225,  251,  298-300,  809,  883, 
481,  490,  513,  514;  on  vines  in 
Italy,  202;  on  vines  in  Russia, 
828,  376 ;  on  vines  in  Spain,  159 ; 
natural  enemies  of,  251,  802, 
828. 

Polychrosis  vitecma  (Grape  Berry 
Moth,  American  Vine-moth),  on 
grapes  in  Canada,  404;  bionomics 
and  control  of,  in  U.S.A.,  190, 
386;  parasites  of,  introduced 
into  France  against  P.  botrama, 
300. 

Polydmsus  carsicus,  on  Quercus  spp. 
in  U.S.A.,  450. 

Pciydrusua  delicaiulus,  in  California, 
450. 

Polydmsus  dohmi,  on  fruit-trees  in 
Turkestan,  299,  210,  894. 

Polydrvsus  ferga/nensis,  erroneously 
recorded  for  P.  dohmi  in  Turke- 
stan, 209. 

Polydmsus  impressifrons  (Poplar 
Koot  Weevil),  food-plants  of,  in 
U.S.A.,  246,  450,  519. 

Polydrvsus  obliquatust  in  orchards 
in  Turkestan,  209,  494. 

Polydmsus  peninsulariSf  in  Cali- 
fornia, 450. 

Pdydrusus  sericetts,  imported  into 
America  from  Europe,  450. 

Pdydrusus  viridicoUis,  food-plants 
of,  in  U.S.A.,  451. 

Polygnotus,  parasite  of  Mayeiiola 
destructor  in  America,  484. 


Pclygnotus  ehilensis,  sp.  n.,  in  Chile, 
466. 

Polygraphus  longifdia^  in  P%wu% 
longijolia  in  India,  859. 

Polygraphus  pdigraphus^  in  spruce 
in  Finland,  506. 

Polygraphus  punctifronSt  in  spruce 
in  Finland,  506. 

Polygraphus  subopacus,  in  spruce 
in  Finland,  506. 

Polyhedral  Disease,  infesting  Ly- 
mantria  monacha,  808. 

Polynema  piceipes,  280. 

Polynema  striaticome,  in  N.  Amer- 
ica, 116. 

Polynema  striaticome  var.  boreum^ 
var.  n.,  in  N.  America,  116. 

Polynesia,  Qraeffea  cocophaga  on 
coconuts  in,  151. 

polyphemuSy  Telea. 

PdyphyUa  adspersa,  biology  of,  in 
Turkestan,  209,  211. 

PolyphyUa  alba,  in  Astrachan,  4; 
destroyed  by  rooks  in  Russia, 
828. 

PolyphyUa  fuUo,  on  vines,  etc.,  in 
Russia,  880,  882,  875,  376;  dis- 
tribution of,  in  Russia,  457; 
natural  enemies  of,  802,  828. 

PolyphyUa  tridentata,  biology  of,  in 
Turkestan,  209,  211. 

PolyphyUa  variolosa,  in  New  Jersey, 
285. 

Polysulphides,  arsenicals  more  effce* 
tive  against  Schistocera  peregHna 
than,  298;  (see  Calcium  and 
Potassium). 

Pdytes  meUerborgi,  imported  into 
U.S.A.,  on  bananas,  199. 

polytes,  PapUio. 

polyturator,  PeUdnus, 

pciyxenes,  PapUio. 

Pomegranate  (Punica  granaium), 
scale-insects  intercepted  on,  in 
Egypt,  281 ;  Virachola  livia  on, 
in  Egypt,  478 ;  Argyroploee  letico- 
treta  on,  in  Rhodesia,  278. 

Pomelo  (see  Citrus  decuma/na). 

pometaria,  AlsophUa. 

pomi.  Aphis ;   aeitts. 

pomonas,  Apion. 

pomonama,  Carpocapsa  (see  Cydia 
pomoneUa). 

pomoneUa,  Aphis  ;  Cydia  {Car- 
pocapsa) ;  Bhagcietis. 

pomoneUae,  Actia. 

pomorum,  Anthonomus ;  Campoplex  ; 
MytUwpis  (see  Lepidosaphes 
vlmi). 

Pomphopoea  sayi,  in  New  York,  74. 

Pontania,  on  willow  in  France, 
424. 

Pontawia  proxima,  on  willow  in 
Astrachan,  827;  on  willow  in 
Norway,  504. 
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Pontania  salicis,  on  willow  in  Italy, 
202 ;  on  red  osier  in  Astrachan, 
828. 

Pontia  rapae  (see  Pieris), 

popeaneUus,  AcrolaphiLS  {Anaphora). 

PopiUia  higutiata,  on  cassava  in 
Java,  84. 

Poplar  (Popidu^s),  Polydrusus  im- 
pressifrons  on,  in  America  and 
Europe,  451,  519;  pests  of,  in 
Astrachan,  827 ;  pests  of,  in 
Britain,  128,  469;  i>ests  of,  in 
Canada,  118,  249,  480,  518; 
pests  of,  in  France,  805,  424; 
pests  of,  in  Italy,  201,  202; 
Plagiodera  versicolora  imported 
into  New  Jersey  on,  198 ; 
Mdasoma  papidi  on,  in  Norway, 
504;  pests  of,  in  Russia,  831, 
457,  459  ;  i)est8  of,  in  Turkestan, 
209,  493  ;  pests  of,  in  U.S.A.,  14, 
69,  72,  289,  246,  247,  818. 

Poplar,  California,  Trichiocampua 
viminalis  on,  in  Canada,  516. 

Poplar,  Carolina,  Trichiocampua 
viminaiis  on,  in  Canada,  517. 

Poplar,  Italian,  Croesus  septen- 
trionalis  on,  in  Norway,  504. 

Poplar,  Lombardy,  Tortrix  cerasi- 
vorana  on,  in  New  York,  446. 

Poplar,  White  (see  Populus  alba). 

Poplar  Borer  (see  Saperda  col- 
carata). 

Poplar  Hawk  Moth  (see  Amorpha 
popvii). 

Poplar  Root  Weevil  (see  Poly* 
drusus  impressifrons). 

Poplar  Sawny  (see  Trichiocampus 
viminalis). 

Poppies  (Papaver),  Aphis  rutnids 
on,  in  Britain,  398 ;  pests  of,  in 
Russia,  207,  882,  459. 

popvii,  Amorpha  (Smerinihus) ; 
Chaitophorus  ;  Mdasoma  (Chry- 
somda,  Lina) :  Bhynchites, 

popiUifoliella,  Phyllorycter  {Litho- 
coUeits), 

populnea,  Saperda, 

jPopulus  aloa  (White  Poplar), 
Vhaitophorus  populi  on,  in 
Russia,  458;  little  liable  to 
attack  by  Cryptorrhynchus  lapa- 
ihi,  518. 

Poptdus  hidsamifera,  Cryptorrhyn- 
chus lapathi  on,  in  Canada,  518. 

Populus  canaderirSiSt  Pleronus  hud- 
soni  on,  in  U.S.A.,  72. 

Pomdus  ctmdicans,  Cryptorrhynchus 
tapathi  on,  in  Canada,  518. 

Poptdus  ddioides  (Cottonwood), 
pests  of,  in  Canada,  249,  480, 
518;  Empoasca  obtusa  on,  in 
U.S.A.,  180;  Lepidosaphes  idmi 
intercepted  on,  in  California, 
400. 


Populus  nigra  italica,  Empoasca 
obtusa  on,  in  U.S.A.,  180. 

Popuius  tremula  (see  Aspen). 

Pomdus  tremtdaides  (Ameiican 
Aspen),  little  attacked  by  Cryp* 
torrhynchus  lapaihi  in  Canada, 
518. 

porceUus,  Pergesa  {MeiopsUus), 

poricoUis,  Cryptorrhynchus. 

Porogymnaspis  angulata,  gen.  and 
8p.  n.,  onPandanus  odoratissimus 
in  N.  Australia,  828. 

Porogym/naspis  rufa,  sp.  n.,  on 
Pamdanus  odoratissimus  in  N. 
Australia,  828. 

Poropoea  deftlippii,  parasite  of 
Byctiscus  betutae  in  Italy,  425. 

Poropoea  stoUwerckif  parasite  of 
Attdabus  nitens  in  Italy,  425. 

Porosagrotis  ort^oma(Pale  Western 
Cutworm),  control  of,  on  cereals 
in  Canada,  118,  846. 

porteriy  Aleurothrixus  ;  Aphidius ; 
Phloeotribus, 

PortJiesia  (see  Euproctis). 

Porthetria  dispar  (see  Lymantria). 

Porto  Rico,  bionomics  of  EcpcM* 
theria  eridanus  in,  279 ;  Strategus 
Utcwus  in,  158;  pests  of  sugar- 
cane in,  115,  865;  pestfi  of 
tobac<;o  in,  865,  866 ;  attempt  to 
introduce  beneficial  parasites 
into  Java  from,  84. 

Portugal,  Bhacodineura  (wUqua  in, 
824;  new  Cynipids  and  Cecido- 
myiids  from,  849. 

Portulaca  oleracea  (Purslane),  new 
weevils  on,  in  India,  127. 

portulaccie,  Baris ;  Ceuthorrhynchus, 

postica,  Orgyia. 

Potassium  Arsenate,  in  bait  against 
ChortophUa  brckssicae,  465;  against 
termites,  182. 

Potassium  Bicarbonate,  as  a  soil 
disinfectant,  85. 

Potassium  Cyanide  (see  Hydro- 
cyanic Acid). 

Potassium  Polysulphide  (Liver  of 
Sulphur),  in  sprays  against 
Aphids  on  plums  in  Britain, 
538;  preparation  and  cost  of, 
against  Chrysomphcdus  didyo- 
spermi,  147. 

Potassium  Sulphide,  against  Em- 
poasca notata,  65  ;  formula  for, 
against  Tetra/nychus  tdarius,  820, 
512. 

Potassium  Sulphocarbonate,  against 
Opatrum  depressum,  80 ;  against 
PhyUoxera,  158. 

Potato  (Solanum  tuberosum),  EpiU 
achna  dregei  on,  in  S.  Africa, 
898,  894;  PMhorimaea  oper* 
culeUa  on,  in  Australia,  254; 
Tctranychus  tdariiM  {bimaculatus) 
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on,  in  Brazil,  100;  pests  in- 
tercepted on,  in  California, 
177,  276,  364;  pests  of,  in 
Canada,  25,  27,  118,  878,  406, 
516 ;  Dichomeris  ta/ngoliM  on,  in 
Chile,  107 ;  pests  of,  in  England, 
322,  873 ;  Laphygma  exigua  on, 
in  Europe,  291,  292;  warning 
against  appearance  of  Leptino- 
tarsa  decendirieata  on,  in  Germany, 
409 ;  Phlyctcienodes  sticUcdlis  on, 
in  Hungary,  813;  pests  of,  in 
Java,  79,  80 ;  Nysius  vinitor  on, 
in  New  South  Wales,  811 ;  pests 
of,  in  Norway,  502 ;  pests  of,  in 
Russia,  207,  208,  497  ;  Eurydema 
olerciceum  on,  in  Sweden,  8 ; 
scale-insects  on,  in  Tunis,  805; 
Epicauta  latelineolata  on,  in 
Turkestan,  210 ;  pests  of,  and  their 
control  in  U.S.A.,  82,  68,  188, 
172,  184,  198,  245,  270,  289, 
889,  361,  862,  368,  419,  445 ;  not 
attacked  by  Didbrotica  duodecim- 
punctata  in  U.S.A.,  890 ;  Tripo- 
pretn/non  imported  into  U.S.A.  on, 
198;  not  aiding  the  spread  of 
Phylloxera,  157 ;  as  bait  for  wire- 
worms,  163,  297,  899. 

Potato  Aphis  (see  Macrosiphum 
solanifoUi), 

Potato  Flea-beetle  (see  Epitrix 
cucumeria). 

Potato  Ladybird  (see  EpUachna 
dregei). 

Potato     Moth     (see     Phtharimaea 

operctUeUa), 
Potato  Stalk-borer  (see  Hydroecia 

micacea). 
Potato   Stalk  Weevil  (see   Tricho- 

baris  irinotata). 
Potato  Tuber  Moth  (see  Phthon- 

maea  operculdla), 
PotentiUa  ca/nadensis,   Anthonomua 

signatus  on,  in  U.S.A.,  189. 
praefect<xta,  Xanthorhoe, 
praefecteUus,  Crambus. 
praelonga,  Orthezia, 
praemorsus,  Leptostylua. 
praesignata,  Schistocerca. 
Prairie  Dogs,  destroying  Dissosteira 

longipennis  in  U.S.A.,  5. 
Praon  sitn/uUms,  parasite  of  Acyrtho- 

npjhonmai  in  U.S.A.,  84. 
prasina,  PcUomena, 
pratensis,  Bryobia  (see  B,  pretiosa) ; 

Ly^U8, 
pratif,  Aplastomorpha. 
iPrays  citri,  possioly  on  citrus  in 

India,  489 ;   on  lemons  in  Sicily, 

159. 
Precis  orithyia,  in  India,  226. 
Prenolepis,  intercepted  in  Hawaii, 

52,  178. 


Prendepia  imparis,  associated  with 

EiUeccmium    nigrofascicU^m    and 

Vanduzea  arqucUa  in  U.S. A.,  116, 

429. 
PrenolepU  longicomU,  intercepted 

in  Hawaii,  178;   probably  intro- 
duced into  U.S.A.  from  India,585. 
Prepodes  rittatus  (Fiddler  Weevil), 

on  citrus  in  Jamaica,  421. 
pretiosa,  Bryobia, 
pretiosum,  Trichogramma  (see  T.  mt- 

fkutum). 
preussi,  Oryctes, 
trickly  Pear   (see   OpwKtia  mono- 

cantha). 
Prionomitus    atdacaspidis,    sp.    n., 

bred   from   Avlacckspis   rosae  in 

Chile,  465. 
Priononyx  atrata,  attacking  Disso- 

steira  lon^pennis  in  U.S.A.,  5. 
Prionus  caitfomicus,  food -plants  of, 

in  Arizona,  818. 
Priophorus    tristis,    spraying    with 

arsenicals  against,  on  raspberries 

in  Sweden,  855. 
prisca,  Orgyia, 
prismatieus,  Labrorychus. 
Pristomeridia  agiliSy  parasite  of  Mi* 

neola  vaccinit  in  U.S.A.,  487. 
Pristomerus  vtdnerator,  parasite  of 

Cydia  pomondla,  16. 
Pristiphora  paUipes,  not  attacking 

black  currants  in  Russia,  161. 
Privet  {TAgustrum  vulgare),  Bhopalo- 

siphum  ligustri   on,   in   Canada, 

517 ;     Clysia   amhigueUa   on,   in 

France,  481 ;  Lytta  vesictUoria  on, 

in  Scotland,  470. 
Privet,    California,    Leucaspis    ja- 

ponica  introduced  into  U.S.A.  on, 

244. 
Privet  Aphis   (see   Bhopaiosiphum 

ligustri). 
Privet  Leaf-roller  (see  Tortrix  ro- 

Sana), 
ProciphUus  pyri  (see  Eriosoma), 
Procris  ampdophaga,  on  vines  in 

Russia,  376. 
Prodenia,  on  tobacco  and  maize  in 

Nyasaland,  458. 
Prodenia  commdinae  (see  P.  lati' 

fascia), 
Prodenia  dolichos,  on   cotton   and 

sweet  potatoes  in  Barbados,  267* 
Prodenia  Mifasda,   on   onions   in 

West  Indies,  208. 
Prodenia  litura  (Cotton  Worm),  on 

Arachis  hypogaea  in  Egypt,  255; 

food -plants   of,   in    India,    858; 

food -plants  of,  in  Nyasaland,  7,  8. 
Prodenia  omithogaUi,  on  cotton  in 

U.S.A.,  265. 
Profenusa  collaris,  biology  and  con- 
trol of,   on  cherries  m  U.S.A., 

98,  99. 
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profligalor,  Cryftus. 

J^rogenius  rieMii,  on  Heritiera  fomea 
in  India,  228. 

Prolasioptera  cereaHis,  on  cereals  in 
Russia,  104,  168. 

prMUUaf  Aleurodes. 

jPromachus  fitchii,  in  New  York,  74 ; 
destroying  Lachnostemaln  U.S.A., 
285. 

PromachiM  verUbratus,  destroying 
Lachnoetema  in  U.S.A.,  121,  285. 

Promeeoth^a  antiqua,  on  coconuts  in 
New  Guinea,  150. 

Promecotheca  cumingii,  on  coconuts 
in  the  Philippines,  150. 

Promeeoilieca  {ypacicoUis,  on  coco- 
nuts in  New  Hebrides,  150. 

Promecotheca  reichei,  on  coconuts  in 
Fiji,  122. 

promethea,  CaUoaamm. 

pronuba/na^  Tortrix, 

rropkanuTus,  parasite  of  Diatraea  in 
Trinidad,  29. 

PropJumurus  dUcto,  parasite  of  Dia- 
traea8<iccharal%8  in  Br.Guiana,860. 

Prophanwrus  beneficiena^  parasite  of 
3iatraea  venosata  (stricUaiis)  in 
Java,  87. 

Prophanurus  minutissimua,  parasite 
of  Noctuid  in  Br.  Guiana,  860. 

PropJumurus  thaia,  parasite  of  Pen- 
tatomid  in  Br.  Guiana,  860. 

Prosena  aiberita,  parasite  of  Adoretua 
compreaaua  in  Java,  89. 

Proaopia  tamarugo,  Bruchua  ferrU' 
gineipermia  on,  in  Chile,  466. 

Proaopocodua  zebra,  on  coconuts  in 
Dutch  East  Indies,  287. 

ProapalUUa  aurantii,  parasitic  on 
Aidacaapia  pentagona  in  Argen- 
tina, 515 ;  parasite  of  Ettlecamum 
nigrofaacicAwn  in  U.S.A.,  429. 

ProapoiieUa  berleaei,  parasite  of 
AfUac€Utpia  pentagona,  15,  18,  55, 
76, 136, 196,  200,  483,  467,  515. 

ProapiilteUa  conjugaia,  parasite  of 
Aleurodea  braaaicae,  55. 

ProapalteUa  mofrtfddti,  parasite  of 
Avlacaapia  pentagona  in  Argen- 
tina, 515. 

ProapoiteUa  pemidoai,  parasite  of 
Aapidiotua  pemicioaua  in  U.S.A., 
74,  245. 

ProapalteUa  lounaburyi,  sp.  n.,  intro- 
duced into  Italy  against  Chryaom- 
phaiua  dictyoapermi,  160. 

Proapaltoidea  howardi,  parasite'  of 
AukuMapia  pentagona  in  Argen- 
tina, 515. 

Proiaetia  fuaca,  in  Java,  89. 

Proteopteryx  ddudana,  on  pecan  nut 
in  America,  170. 

Proteopteryx  wiUingarui  (Negundo 
Twig-borer),  on  maples  in  Canada, 
249. 


proteua,  Eudamua ;  Parlatoria* 

protodice,  Pieria, 

Protoparce,  control  of,  on  tobacco  in 

Jamaica,  158. 
Protoparce   Carolina,   on   tomatoes, 

etc.,  in  U.S.A.,  185. 
Protoparce  cingulata,  food -plants  of, 

in  West  Indies,  43. 
Protoparce  convolwli  (see  Herae). 
Protoparce  quinquenuiculftta,  on  8o- 

lanum  carciinenae,  etc.,  in  U.S.A., 

185. 
Protoparce    aexta    (Tobacco    Horn- 
worm,  Tomato  Worm),  measures 

against,  on  tobacco  in  Porto  Rico, 

865,  866;   in  gardens  in  U.S.A., 

267. 
Protopulvinaria  japonica,  sp.  n.,  on 

Fataia  japonica  m  Japan,  419. 
Protopulvinaria     longivalvata,     on 

Gardenia  latifclia  in  Ceylon,  18. 
provancheri,  Idiocerua, 
provincialia,   Aapidiotua    (Hemiber- 

leaia), 
proxima,  Cyrtacanthacria  ;  Pontania* 
pruinoaa,  Mierophthaima. 
pruinoaum,  EuCecanium, 
pruinoaua,  Podahrua, 
Prune,  Prionua  califomicua  on,  in 

Arizona,  818;     pests  of,  in  Br. 

Columbia,  25 ;   Anaraia  lineateUa 

on,  in  Italy,  17. 
pruni,    Aphia ;       Hyalopterua    (see 

H.  arundinia);  Magdalia;  8coly' 

tua, 
prunicma,  Olethreutea  (Penthina). 
prunifoliae,  Aphia  (see  A,  avenae). 
prunina,  Aphia ;  Lachrwatema. 
prunivora,  Enarmonia. 
JPrunua,  Aphids  on,  in  Europe  and 

U.S.A.,  533. 
Prunua  avium,  Myzua  ceraai  on,  in 

Canada,  517;     QaleruceUa  cavi- 

coUia  unable  to  survive  on,  in 

U.S.A.,  17. 
Prunua  ceraaua  (see  Cherry). 
Prunua  domeatica  (see  Plum). 
Prunua     integrifclia,     Cydia     laii' 

Jerreana   on,    in    California,    51, 

131. 
Prunua  maritima,  Mineola  vacdnii 

on,  in  U.S.A.,  487. 
Prunua  pennaylvanicua,  OaHeruceUa 

cavicouia  on,  in  U.S.A.,  178,  178, 

272. 
Prunua  aerotina,    Mineola  vaccinii 

on,  in  U.S.A.,  487;     OaleruceUa 

cavicoUia  unable  to  survive  on, 

in  U.S.A.,  173. 
Prunua  apinoaa  (see  Blackthorn). 
Pruwua  virginiana,  GaleruceMa  cavi' 

coUia  unable   to  survive  on,  in 

U.S.A.,  173. 
Paalidium  maxilloaum,  on  mustard 

in  Russia,  460. 
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PsaUue  ambiguus,  on  apples  in 
Britain,  107 ;  on  apples  in  Nor- 
way, 502. 

Pseudagriliis  splendidus,  on  Hihis- 
CU8  in  Nyasaland,  9. 

Ps&udantJionomvs  validus,  on  blue- 
berries and  currants  in  U.S.A., 
263. 

Pseudaonidia,  intercepted  in  Cali- 
fornia, 177,  276. 

Pseudcumidia  articulatus,  oh  citrus 
in  Jamaica,  421 ;  imported  into 
U.S.A.,  on  citrus,  199. 

Pseudaonidia  curcfdi^nis,  on  Cory- 
pha  data  in  the  Phdippines,  867. 

Pseudaonidia  duplex,  intercepted 
on  azaleas  and  camellias  in 
California,  864,  399. 

Pseudaonidia  duplex  var.  cameUiae, 
intercepted  on  camellias  from 
Japan,  52. 

Pseudaonidia  ohsita,  sp.  n.,  on 
Ficus  ccmdatifcHia  in  the  Philip- 
pines, 866. 

Pseudaonidia  paeoniae,  imported 
into  U.S.A.,  on  azaleas,  81,  198, 
199,  236,  864. 

Pseudaonidia  quadriareolata,  sp.  n., 
on  Aca^da  asak  in  Italian  Somali- 
land,  208. 

Psetidaonidia  tesserata,  food-plants 
of,  in  Barbados,  257. 

Pseudaonidia  trilohitiformis,  on 
citrus  in  Brazil,  201 ;  intercepted 
in  California,  177,  276,  899,  475 ; 
on  Peddeia  africcma  in  Ceylon, 
18;  intercepted  on  citrus  in 
Hawaii,  282;  on  Beaumontia 
grandiflora  in  Seychelles,  442; 
food-plants  of,  in  Zanzibar,  127. 

Pseudaphycus,  366. 

Pseudaphycus  cmglicus,  parasite  of 
Pseudococcus  citrophUus  in  Cali- 
fornia, 270. 

pseudaspidistrae,  Hemichionaspis. 

JPseudiglyphomyia  coptodiscae,  sp.  n., 
reared  from  Co^iodisca  splendori- 
ferdla  in  America,  456. 

Pseudischnaspis  {ChrysompTudus) 
howreyi,  on  Agave  in  Barbados, 
257;  intercepted  on  Agave  in 
California,  399. 

pseudohrassicas.  Aphis. 

jPseudococcohius,  gen.  n.,  866. 

Pseudococcus  (Mealy  Bugs),  on 
vines  in  S.  Africa,  812;  inter- 
cepted in  Argentina,  185 ;  inter- 
cepted in  California,  52,  114,  181, 
132,  868,  364,  427,  475,  584; 
on  citrus,  etc.,  in  California,  269, 
296;  intercepted  in  Egypt  on 
bananas,  281 ;  intercepted  on 
Mussaenda  erythrophyllis  in 
Hawaii,  178;  parasitised  by 
ParcdepiomaMix      abnormis      in 


Hawaii,  174 ;  natural  enemies  of, 
174,  269,  282,  400;  potassium 
cyanide  ineffective  against,  196; 
methods  of  rearing,  475. 

Pseudococcus  adonidum  (longi- 
spinus)  (Lfong- tailed  Mealy  Bug), 
in  Barbados,  257;  intercepted 
in  California,  132,  400,  427,  475 ; 
on  vines  in  Europe,  492;  inter- 
cepted on  Pandanus  in  Hawaii, 
420 ;  increasing  on  coffee  in  Java, 
53;  food-plants  of,  in  U.S.A., 
204,  269. 

Pseudococcus  cbonidum  (see  Chry- 
somphalus), 

Pseudococcus  aurilanatus  (Golden 
Mealy  Bug),  bionomics  of,  on 
Norfolk  Island  Pine  in  California, 
86,  51. 

Pseudococcus  azaleas,  imported  into 
U.S.A.  on  azaleas,  199. 

Pseudococcus  hakeri^  bionomics  of, 
in  U.S.A.,  269. 

Pseudococcus  hicaudaius  (see  P.  vir» 
gcUus), 

Pseudococcus  bromdiae  (Pineapple 
Mealy  Bug),  intercepted  on  pine- 
apples in  California,  86,  87,  52, 
114,  177,  236,  276,  363,  899,  427» 
475,  584 ;  parasite  of,  introduced 
into  Hawaii,  276. 

Pseudococcus  ccdceolariae  (Pink 
Mealy  Bu^),  on  suj^ar-cane  in 
Queensland,  845;  bionomics  of, 
on  sugar-cane  in  West  Indies, 
10,  30,  48,  256,  257. 

Pseudococcus  ceriferus  (see  P.  vir- 
gcUus), 

Pseudococcus  citri  (Citrus  Mealy 
Bug),  in  Barbados,  257;  on 
citnis  in  Brazil,  801 ;  bionomics 
and  control  of,  on  limes  in  Br. 
Guiana,  360,  401,  465 ;  in  Chile, 
466;  intercepted  on  bananas  in 
Egypt,  281 ;  on  vines  in  Europe, 
492 ;  parasite  of,  in  Hawaii,  276  ; 
on  lemons  in  Sicily,  159;  bio- 
nomics of,  in  U.S.A.,  86,  51,  112, 
204,  269,  817,  409;  on  cotton  in 
Zanzibar,  127. 

Pseudococcus  dtrophUus,  bionomics 
of,  in  California,  269,  270 ;  inter- 
cepted on  ba3rs  in  CaJifomia,  181. 

Pseudococcus  crotonis,  on  cacao  in 
Java,  852;  not  destroyed  by 
predaceous  C])occinellids  in  Java, 
88 ;  in  Zanzibar,  127. 

Pseudococcus  filamentosus  (P^- 
nidosus),  on  coffee  in  the  Philip- 
pines, 866 ;  in  Zanzibar,  127. 

Pseudococcus  kraunhiae,  imported 
into  New  Jersey  on  Taxus,  72, 
198. 

Pseudococcus  longispinus  (see 
P.  adonidum). 
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Pseudocoecua  marchcHi  (see  P.  vir- 
gains), 

Fseudococcus  neomexicanits,  L(i8iu8 
associated  with,  in  U.S.A.,  290. 

Fseudococcus  neomexiccmus  var.  uta- 
hensis,  on  Elymus  in  U.S.A.,  290. 

Fseudococcus  nipae,  on  Fhoenix  in 
Barbados,  257 ;  on  potatoes  in 
Bengal,  805 ;  intercepted  in 
California,  177,  276;  on  coco- 
nut€  in  Trinidad,  94. 

Fseudococ^ms  pandani,  on  coconuts 
in  Fiji,  91. 

Fseudococcus  perniciosus  (see  P.  fila' 
mentosus). 

Fseudococcus  pint,  destroyed  by 
Scynmus  coniferarum  in  Cab- 
fornia,  86. 

Fseudococcus  pseudoniptie,  on  coco- 
nut in  Barbados,  257 ;  food- 
plants  of,  in  New  Jersey,  204. 

Fseudococcus  ryani,  on  citrus  in 
California,  269;  destroyed  by 
Hyperaspis  lateralis,  36. 

Fseudococcus  sacchari  (Sugar-cane 
Mealy  Bug),  on  sugar-cane  in 
Barbados,  10,  257 ;  parasite  of, 
introduced  into  Hawaii,  276 ; 
controlled  by  Scynvnus  pictus  in 
Trinidad,  80. 

Fseudococcus  solani,  on  tomatoes, 
in  California,  36. 

Fseudococcus  talini  (see  P.  virgcttus), 

Fseudococcus  timberlakei,  sp.  n.,  on 
grasses  in  U.S.A.,  290. 

Fseudococcus  virgatus,  in  Barbados, 
257  ;  not  destroyed  by  predaceous 
Coccinellids  in  Java,  88;  food- 
plants  of,  in  the  Philippines, 
867 ;  intercepted  on  orchids  from 
Singapore,  52;  on  cotton  and 
Cliioria  in  Zanzibar,  127 ;  on 
Hevea  hrasiliensis,  889;  synon- 
yms of,  822. 

Fseudococcus  vitiSy  control  of,  on 
vines  in  Argentina,  18,  314;  in 
Chile,  466 ;  on  vines  in  Europe, 
875,  492. 

Fseudoeucoila  gillettei,  parasite  of 
Chortophila  brassicae  inU.S.  A.,464. 

pseudohesveridum.  Coccus, 

^seudomelecta  calif omica,  on  sun- 
flowers in  California,  247. 

Fseudomphale  anctflae,  sp.  n.,  para- 
site of  Ancyhs  nubeciUana  in 
North  America,  280. 

Fseudomphale  gracUiventris,  sp.  n., 
in  Trinidad,  280. 

Fseudomplude  steirastonuie,  sp.  n., 
parasite  of  Stirastoma  depressum 
m  Trinidad,  280. 

pseudonipae,  Fseudococcus. 

pieudon/iveaf  Chionaspis, 

rseudoparlaJtoria  parlatorioides,  on 
guavas  in  Ceylon,  18. 


Fseudopeziza  medicaginis,  causing 
leaf-spot  disease  of  lucerne  in 
U.S.A.,  887. 

Fseudothrips  spadix,  sp.  n.,  in 
U.S.A.,  862. 

Fseudotsuga,  Flatypus  wilsoni  on,  in 
Br.  Columbia,  247. 

Fseudotsuga  tuonfolia  (mucroncUa) 
(Douglas  Fir),  bionomics  of 
Chermes  cooleyi  on,  in  Br. 
Columbia,  528,  581 ;  pests  of,  in 
U.S.A.,  86,  264,  866,  528. 

pseudotsugae,  Dendroctonus. 

psidii,  Lecanium ;  Fulvinaria, 

t^sidium  guayava  (see  Guava). 

Fsila  rosae  (Carrot  Bust  Fly),  on 
carrots,  etc.,  in  Canada  and 
U.S.A.,  118,  272,  485,  516;  food- 
plants  of,  in  Norway,  502. 

Fsilophrys  pulchripennis,  280. 

Fsilura  monacha  (see  Lymantria). 

pskovica,  Anoecia. 

I^socus  taprobanes,  on  tea  in  India, 
479. 

Fsyche  Julix  (see  Apierona  crenu- 
lella), 

FsyUa,  intercepted  on  pot-plants  in 
California,  131 ;  on  nursery 
stock  in  Nyasaland,  9 ;  control  of, 
in  Russia,  55,  168,  500 ;  extract 
of  Claviceps  purpurea  against, 
58;  dusting  powders  useless 
against,  181. 

Fsyila  alni,  on  alder  in  Britain,  89. 

FsyUa  buxi,  on  box  in  Britain,  89 ; 
on  box  in  U.S.A.,  246 ;  carboli- 
neum  against,  154. 

FsyUa  costalis,  food-plants  of,  in 
Britain,  89. 

FsyUa  forsteri,  food-plants  of,  in 
Britain,  89. 

FsyUa  hartigi,  on  birch  in  Britain, 
39. 

FsyUa  nudi,  on  crab-apple  in 
Britain,  89;  and  its  control  on 
apples  in  Norway,  502;  bio- 
nomics and  control  of,  in  Russia, 
21,  22,  56,  188, 163,  169,  218,  880, 
881,  494,  495,  501. 

FsyUa  mdanoneura,  food-plants  of, 
in  Britain,  39. 

FsyUa  peregrina,  on  hawthorn  in 
Britam,  39. 

FsyUa  pineti,  on  conifers  in  Britain, 
89. 

FsyUapyri  (Pear  Psylla),  in  orchards 
m  Russia,  56;  sprays  for,  in 
U.S.A.,   275. 

FsyUa  pyricda  (Pear  Psylla),  on 
mountain  ash  in  Britain,  39 ;  in 
Canada,  120,  517;  bionomics 
and  control  of,  in  Russia  and 
Turkestan,  211,  215,  880,  501; 
bionomics  and  control  of,  in 
U.S.A.,  14,  74,  409,446. 
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PayUa  pyriauga,  on  fruit-trees  in 

Norway,  502. 
PsyUa  spartii,  on  broom  in  Britain, 

89. 
PsyUiodes  attenuatus,  on  hemp  and 

cereals  in  Russia,  108,  138,  168, 

881,  882. 
PsyUiodes  luieola,  in  Russia,  108. 
PsyUiodee   punctulata    (Hop    Flea- 
beetle),  food-x>lant8  of,  in  Canada, 

485. 
PsyUopsia     fraxini,     on     ash     in 

Britain,  89 ;  in  Norway,  504. 
PayUopaia  fraxinicola,    on    ash   in 

Britain,  89. 
ptarmicaf  Tiacheria. 
Ptdea  trifoliata,  Aapidiotua  tUmi  on, 

in  U.S.A.,  259. 
Ptdeohiua     vittatua,     on     elm     in 

Grermany,  408. 
PterocaUia  tUitie,  in  Norway,  504. 
Pterocarpua    indicua,     Croaaotaraua 

externedenttUua  on,  in  Seychelles, 

442. 
Pteronudua,  parasite  of   Tachardia 

Ictcca  in  India,  68;     jparasite  of 

Parametriotea     theae    m    Trans- 
caucasia, 885. 
Pteromalua   calandrcte,   parasite   of 

Calcmdra  grcmaria  in  Russia,  148. 
Pteromalua  aiaiinguendua  (see  LariO' 

plutgua), 
Pteromalua    egregiua,    parasite    of 

Euproetia   chryaorrhoea  and    Ly- 

m^mtria  diapar  in  U.S.A.,  242. 
Pteromcdua  nem^atidda   (see   Coda- 

piathia), 
Pteromalua     oryzae,     parasite     of 

Calandra  grcmaria  in  Russia,  148. 
Pteromalua     tritid,      parasite      of 

Cala/ndra  gra/naria  in  Russia,  148. 
Pteronua  hudaoni,  on  Popvlua  cano' 

denaia  in  U.S.A.,  72. 
Pteronua  riheaii,  on  raspberries  in 

Norway,  502;     on  gooseberries, 

etc.,  in  Russia,  21,  881,  888. 
Pteroptrix  auatralia,  sp.  n.,  parasite 

of  Aleurodea  in  ChUe,  467. 
Pteroaiichtta     lucuhlandua,     preda- 

ceous  on  ChortophUa  braaaicae  in 

Canada,  849,  525. 
Pteroatichua    rnadidua,    predaceous 

on  Tdephorua  lituratua  in  Eng- 
land, 822. 
Pterotocera  dedinata,  on  apricots  in 

Turkestan,  209,  210. 
pterygomaUSy  Craioaomua. 
Ftilodexia  tihialia,  parasite  of  La>ch' 

noatema  in  U.S.A.,  285. 
Ptinua  fur,  in  stored  rye-bread  in 

Norway,  508. 
Ptychanatia    oxyridia,    introduction 

of,  into  California  from  Japan, 

538. 
puberula,  Agonoacelia, 


mibeacena,  Ophonua  {Harpalua), 

Fuccinia,  spores  of,  carried  by 
insects  in  U.S.A.,  842. 

Pucdnia  caaaipea,  disseminated  by 
grasshoppers,  445. 

pudibunda,  Dasychira. 

ptUchdla,  Uietheiaa. 

pulcheUua,  Perriaaopterua, 

pidcher,  Eudiagogua. 

pidcJierrimua,  iHaleurodicua, 

pulchripennia,  Exypnua ;  Habrolep' 
opteryx ;    Pailofkrya, 

pulchripea,  Diaultnua. 

pulchrivevkria,  NeomphaUnddUu 

pulicaria,  Chaetocnem>a, 

puUa,  Camptoptera, 

puUaia,  Hytotoma. 

rulse,  peets  of,  in  India,  858. 

mdverea,  Hypatinia  (Blaatobaaia). 

JPulviHaria,  mtercepted  on  orchards 
in  California,  400,  427. 

PiUvinaria  antigofU,  food-plants  of, 
in  Seychelles,  442;  food-plants 
of,  in  Zanzibar,  127. 

Pulvinaria  betulae,  on  vines  in 
Europe,  492. 

Pulvinaria  ficua,  in  Barbados,  257. 

PttZtnnai^ywcci/era(Camellia  Scale), 
food -plants  of,  in  Canada  and 
U.S.A.,  368;  on  tea  in  Trans- 
caucasia, 884. 

Pulvinaria  innumerdbilia  (Cottony 
Maple  Scale),  on  shade  trees,  etc., 
in  Br.  Columbia,  28,  861. 

P^dvinaria  paidii,  in  N.  Australia, 
828;  food-plants  of,  in  the 
Philippines,  867 ;  in  Samoa,  128. 

Pulvinaria  pyrifornUa,  in  Barbados, 
257;  attended  by  Cryptocerua 
puaiUua  in  Br.  Gmana,  465. 

Pulvinaria  theapeaicte,  on  Codiaeum 
variegaJtum  in  the  Philippines, 
867. 

Pulvinaria  urhicola,  on  sweet  po- 
tato in  Barbados,  257. 

PidvvMma  vitia  (Cottony  Maple 
Scale),  on  vines  in  Europe,  851, 
492 ;   in  U.S.A.,  265,  476. 

Pulvinaria  vitia  var.  ribeaiae{Woollj 
Currant  Scale),  on  Bibea  aan» 
guineum  in  Scotland,  470. 

pulvinatua,  Aleurodioua. 

pulvini,  Rhdbdophaga. 

pumdaj  Brahmvna, 

Pumpkin  (Citcurbita  pepo),  pests  of, 
in  S.  Africa,  894,  896 ;  pests  of, 
in  Australia,  110;  PMyctaenodea 
aticticalia  on,  in  Hungary,  818; 
pests  of,  in  Nyasidand,  458,  454 ; 
pests  of,  in  U.S.A.,  69,  270. 

Pumpkin  Bug  (sec  MegymsTMiminau- 
lare). 

Pumpkin  Fly  (see  Dacua  bivittaiua). 

punctata,  Balclutha ;   Hypera. 

punctuUua,  Orua, 
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puncticdUis,  laodon  ;    FMoeotrihua  ; 

Siixmes. 
pundifer,  Duomitus. 
puncttferus,  Cerocoeous, 
punciifrons,  Polygraphus. 
punctipentUs,  Amphieerus. 
pwMstipeSf  Aphycus, 
ptmctiventris,  BothynoderesiCleonus). 
ptmctidcda,  Astyage ;   PsyUiodea. 
purcJuui^  Icerya, 

furg<Uu8,  HenicospUus, 
urple  Mite  (s^e  Eriophyes  carina- 

Purple  Scale  (see  Lepidosaphes 
beckii), 

purpurea,  Ant^mina ;  Hadrothrix. 

JPurshia,  Paratrioza  cockerdli  on, 
in  U.S.A.,  868. 

Purslane  (see  PorttUaca  oleracea). 

pusana,  PyriUa ;   Sogaia, 

pusiUa,  OscineUa  (OscirUa)  frit. 

pusiUum,  Oonocepludum, 

pusiUus,  Cryptocerus ;    Crypiurgus. 

pustulans,  Asttrolecanium, 

puBtulata,  Mylabris  {ZotMbris). 

pusPulatus,  Bhizococcus, 

putus,  Aniblytelea. 

pygmaeua,  Cephus ;   Scclytus. 

Pyraiis  farinalis,  in  stored  cereals 
in  Norway,  508 ;  in  stored  grain 
in  Russia,  102. 

Pyrameis,  on  sunflowers  in  Califor- 
nia, 247. 

Pyrameis  cardwi,  infested  by  Badl- 
lu8  pyrameis,  308. 

pyranthe,  Catopsilia. 

pyrastri,  La^iaplUhicua  (Catabomba), 

Pyrenuta  nubitalis,  bionomics  of,  in 
Russia  and  Turkestan,  56,  104, 
188,  208,  216,  829,  880. 

Pyrethrum,  as  a  dusting  powder, 
152,  848;  in  sprays,  259,  800, 
805,  850. 

Pyrgota  uncUUa,  parasite  of  Laehno- 
sterna  in  U.S.A.,  285. 

Pyrgota  valida,  parasite  of  Lachno- 
sterna  in  U.S. A.,  285. 

pyri,  Anthonomus  ;  Aphis  ;  Erio- 
phyes  (Phytoptus) ;  Eriosoma 
(ProdphUus) ;  Perrisia ;  PhyUo- 
bius  ;  PsyUa ;  Taeniothrips  {Eu- 
thrips) ;    Tingis  ;   Xylebarus, 

pyricola,  Epidiaspis  {Diaspis) ; 
Eriosoma ;   PsyUa. 

pynformis,  Cerococcus ;  Lepidosa- 
phes (Mytilaspis) ;  Pulvinaria, 

PyriUa  aberrans,  on  sugar-cane  in 
India,  225,  440. 

PyriUa  perpusiUa,  on  sugar-cane  in 
India,  225,  440. 

PyriUa  pusana,  on  sugar-cane  in 
India,  225,  440. 

pyrina,  Zeuzera, 

pyrisuga,  PsyUa, 

pyrivora,  Contarinia  (Diplosis). 


Pyroderces  pyrrhodes,  on  cotton  in 

Australia,  111. 
Pyroderces     (Batraehedra)       rUeyi, 

damaging  maize  in  U.S.A.,   288, 

291. 
Pyroderces  stigmatophora,  on  maize 

in  Barbados,  256. 
Pyrrhidium  sam^uineum,  on  apple 

and  oak  in  Astraehan,  827. 
Pyrrhocoris  apterus,    on    vines    in 

France,  487. 
pyrrhodes,  Pyroderces. 

f\frrhus,  Oryctes, 
yrus  aucuparia  (Mountain  Ash), 
Scolytus  rugulosus  on,  in  Sweden, 
854;    Eriosoma  america^um  on, 
in  U.S.A.,  182. 
Pyrus  comvuwnis  (see  Pear). 
Pyrus  m4dus  (see  Apple). 
pyste,  Exorista. 

Q. 

quadratus,  Platychirus. 

quadriareolata,  Pseudaonidia, 

quadridens,  Ectaiomma, 

quadridentatus,  Ascogaster. 

quadrifasdaia,  Stram^alia, 

quadrifoveatus,  StraUaus. 

quadrijrons,  ArmadiUidium. 

quadrigibbtis,  Anthonom/us. 

quadrin^tata,  Arbda, 

quadripes,  Xylotrechus, 

quadripunctaia,  Anthaxia. 

quadripustulata,  Winthemia. 

qucidripustidatus,  Exochom/us, 

quadrispinosus,  Metopocoilus ;  Sco- 
lytus (Eccoptogasler). 

quadriUiber,  VameHonotus  (see 
0.  nctsutus). 

Quarantine,  pests  intercepted  in,  in 
California,  86,  87,  51,  52,  118, 
114,  181,  199,  286,  276,  861,  899, 
427,  475,  534 ;  pests  intercepted 
in,  in  Hawaii,  52,  114,  178; 
a^^ainst  Aspidiotus  pemiciosus  in 
Kova  Scotia,  6 ;  measures  against 
Euproctis  chrysorrhoea  and  Ly- 
m^vniriadisparin  U.S.A.,  526;  (see 
Plant  Pest  Liegislation}. 

Quassia,  against  spinmnff  mites, 
853;  against  Typhlocyba  rosae, 
858;  ineffective  against  scale- 
insects  on  citrus,  883. 

Quassia  Emulsion,  against  Aphids, 
28,  50,  140,  215,  880,  888,  855, 
881,  415,  582  ;  tobacco  and  soap 
as  a  substitute  for,  495 ;  prepara- 
tion of,  415. 

quatuorm4iculatus,  Alumus. 

quatuorpustulcUus,  ChUoeorus, 

Quebec,  pests  of  apples  in,  480; 
pests  of  cereals  in,  485,  486. 

Queensland,  experiments  in  the 
destruction  of  prickly  pear  with 
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cochmeal  insects  in,  89;  biono- 
mics and  control  of  sugax-cane 
pests  in,  61,  109,  121,  152,  183, 
288,  276,  277,  348,  844^846,  400, 
430,  481,  470,  471. 

qtiercdla,  TaHs. 

querei,  Anoecia  {Erio8oma), 

querdcola,  PhyUaphis. 

guercifex,   Euiecamum  (Leccmium). 

quercifolia,  Oastropacha, 

quercifoliae,  PhyUaphis, 

quercifclieUa,  PhyUorycter  {Litho- 
eoUetis), 

Eeina,  Lach/nosterna  (PhyUophaga) . 
reus  (see  Oak). 
reus  agrifoUa,  CdUipterua  beUus 

on,  in  California,  8. 
Quercus  <dba  (White  Oak),  pests  of 

in  U.S.A.,  8,  476. 
Quercus   cerris,    Polydrusus   viridi- 

coUis  on,  in  U.S.A.,  451. 
Querent  coccinea,  CaUipterus  heUus 

on,  in  California,  3. 
Quercus  ilex,  AtUHabus  nitcns  on,  in 

Italy,  425. 
Quercus  incana,  HypoccHa  suhsaiU' 

raJta  on,  in  India,  229. 
Quercus  macrocarpa,  CaUipterus  hd- 

lus  on,  in  Califomia,  8. 
Quercus  mongolica.  Phylloxera  coc- 
cinea on,  in  Russia,  23. 
Quercus  rubra,  CaUipterus  beUus  on, 

in  Califomia,  3. 
quercus,  Lachnostema. 
Quince   (Cydonia  vulgaris),  Biston 

hirtarius  on,  in  Astrachan,  827 ; 

Eriosomapyricola  on,in  Califomia, 

869;    Becurvaria  naneUa  on,  in 

Italy,  488;    Othreis  spp.  on,  in 

Rhodesia,     279;      pests    of,    in 

Russia,  107,  141. 
Quince  CurcuUo  (see  Conotrachelus 

crataegi), 
quinquednda,  Elis, 
quinquemaculata,  Protoparce. 
quinquepuncteUus,  Tychius. 
quinquespinatus,  Diapus, 

5iisquilius,  Hdops. 
uiscalus    crasstrostris,    destroying 
Erinnyis  eUo  in  West  Indies,  422. 
Quiscalus  lugubris,  destroying  Mods 
repamda  in  Trinidad,  29. 


R. 


Rabi,  Agrotis  ypsUon  on,  in  India, 
418. 

radiatae,  Pissodes, 

radidcola,  Heterodera, 

radids,  Trama, 

Radish  {Baphanus  raj^hamsirum), 
EpUachna  dregd  on,  m  S.  Africa, 
894;  pests  of,  in  Canada,  119, 
348,  516;    pests  of,  in   Russia,  I 


105,  458;  Mdiqethes  (teneus  on, 
in  Scotland,  469;  pests  of,  in 
U.S.A.,  125,  187. 

raduia,  Campsomeris, 

Ragweed  (see  Ambrosia  trifida). 

Ragwort,  migration  of  Aphis  pruni 
to,  in  Britain,  532. 

Raisins,  control  of  insects  attacking 
in  U.S.A.,  271. 

rama,  CaUicratides. 

Rampassen  Operations,  in  culti- 
vation of  cacao  in  Java,  444. 

ranavdlo,  Oryctes, 

rapae.  Dicier etus  ;    Pieris  (Pontia), 

rapax,  Aspidiotus. 

Rape,  Ceuthorrhynchus  pleurosiigma 
on,  in  Britain,  48 ;  not  attacked 
by  wire  worms  in  Britain,  286 ; 
Phlyctaer^odes  sticticalis  on,  in 
Canada,  119 ;  pests  of,  in  Russia, 
108, 105,  881,  458  ;  Aphis  pseudo- 
brassicae  on,  in  U.S.A.,  187. 

Rape -seed  Oil,  ineffective  for  adhe- 
sive bands,  488. 

Baphanus  raphanistrum  (see 
ftadish). 

raptor,  Muscidifurax, 

Raspberries,  pests  of,  in  Canada, 
119,  405,  517;  Emphytus  dnctus 
on,  in  Europe,  246;  pests  of,  in 
France,  222,  490;  Incurraria 
rubidla  and  its  control  on,  in 
Holland,  90,  155;  pests  of,  in 
Norway,  508 ;  pests  of,  in  Russia, 
21,  140,  214,  832,  888,  459 ;  pests 
of,  in  Sweden,  855;  pests  of,  in 
U.S.A.,  71,  285,  864. 

Raspberry,  Black-capped,  Aniho- 
nomus  signatus  on  in  U.S.A., 
189. 

Raspberry  Cane  Maggot  (see 
Chortophila  rubivora). 

Raspberry  Root  Borer  (see  Aegeria 
marginata). 

Raspberry  Sawfly  (see  Mono- 
pnadnus  rubi). 

Rats,  killed  by  poisoned  bait  for 
locusts,  170. 

Ravens,  destroying  locusts  in 
Russia  and  Siberia,  22. 

rectangularis,  Cryptothrips, 

rectangulata,   CMorodystis, 

Bectinasina,  systematic  position  of, 
874. 

Bedinasus  bucktoni,  associated  with 

termites  in  Algiers,  874. 
BectifKisus  shdkovnikovi,  associated 

with  ants  in  Transcaucasia,  874. 
rectirosiris,  Anthononms, 
recurva,  Phoraca/ntha ;  Plaesiorrhina. 
Becurvaria    nandla    (Lesser    Bud- 
moth),  food -plants  of,  in  Canada, 
870,  516 ;   on  fmit  trees  in  Italy, 
488;     in  orchards  in  Turkestan 
and  Russia,  209,  215. 
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Red  Ant  (see  Monomorium  phara- 

ofUs). 
Red-backed  Cutworm   (see  Euxoa 

ochrogagier). 
Red -banded     Thrips     (see     Helio- 

ihrips  rubrocinctus). 
Red    BoU-worm    (see    Diparapsis 

C€utanea). 
Red  Borer  (see  Zeuzera  eoffeae). 
Red  Bug  (see  Eeteroc&rd^lus  mali' 

nu8). 
Red  Clover  (see  Trifolium  prtstense). 
Red    Cotton    Bug    (see    Dysdercus 

cingitlatus). 
Red  Cotton  Stainer  (see  Dyadercua 

ddcMneyi). 
Red-headed  Flea-beetle  (see  Systena 

frontalis). 
Red     Fungus      (see     Asehersonia 

aleurodis). 
Red-headed  Fungus  (see  Sphaero- 

stilbe  coccophUa). 
Red  Gram  (see  Cajamus  indicus). 
Red-humped      Apple-tree      Cater- 
pillar (see  Schizura  conoinna). 
Red  Leaf   Beetle   (see   OaleruceUa 

eavicoUis), 
Red-legged  Locust  (see  Melanoplus 

femur -rubrum). 
Red  Pine  (see  Pinus  reainosa). 
Red-root  Pigweed  (see  Amivrcmthus 

retroflexus). 
Red  Rose  Curculio  (see  Bhynehites 

hieoior). 
Red     Scale     (see     Chrysomphalus 

auramtii). 
Red  Slu^  (see  Hetsnisia). 
Red  Spider  (see   Tetranyehus  and 

Bryobia). 
Red  Spider  of  Tea  (see  Tetranychus 

biocfUdUiM), 
Red  Turnip  Beetle  (see  Entomos- 

eelis  adonidis). 
Red  Turpentine  Beetle  (see  Den- 

droctonus  vdlens). 
redemanni,  Termes. 
Reeds,   HydlaptenM  pruni   on,   in 

Europe  and  U.S.A.,  588. 
refrinqens,  Timioderua. 
reichei,  Promecotheca. 
reiclieideus,  PhyUobius. 
reidi,  Cratosoimut. 
rdata,  Cosmocarta. 
relictus,  Ligyrua. 
Bemigiajsee  Moeia). 
remota,  Valcmdra  (see  Pdytea  metier' 

bargi), 
renipuatiilatua,  ChUocarua, 
repcmda,  Metcvncuiriai   Mocia    {Be- 

migia). 
requiaitua,  Meraporua. 
Resin,  in  sprays  against  Aphids  and 
Coccids,  64,  278,  401,  427 ;    pre- 
paration and  use  of,  in  insecti- 
cides,   11,    111,    176,    401,   529; 

(0378) 


use    of,    as    an    adhesive,    488; 
painting     trees     with,     against 
Stromatium  barbcttum,  417. 
Resin  Fish-oil  Soap,  as  an  adhesive, 
176;  addition  of,  to  lead  arsenate, 
240. 
Resin-lye  Mixture,  formula  for,  176 ; 
as  an  adhesive  in  lead  arsenate 
sprays,  513. 
reaineUa,  Bhyaciania  {Evetria,  Be- 

iinia). 
reainieola,    Beiinodiploaia    {Ceoido- 

myia), 
resinophUa,  Biperaia. 
reticulalaf   Din<iapia ;      Draeoulace* 

pJuda, 
Betinia  (see  Bhyadoma). 
Betinodiploaia  reainicda,  on   pines 

in  New  Jersey,  269. 
revayana,  Sarrothripua. 
Reviews  :— Copeland,  The  Coconut, 
148;      EaJand,  Insect  Enemies, 
491 ;    Fawcett,  The  Banana,  its 
Cultivation,     Distribution     and 
Commercial  Uses,  151 ;  Macmillan^ 
Handbook  of  Tropical  Gardening, 
148;     Manual  of  Italian  Insect 
Pests,    58;   Cecconi,  Manual  of 
Forest  Entomology  in  Italy,  117  ; 
Nelson,  Embryology  of  the  Honey 
Bee,  117. 
Bhahdobaenua,  on  coconuts,  150. 
Bhahdocnemia    obacurua,    attacking 
coconuts,  150 ;  on  bananas  in  the 
Pacific,   152;      Pheidole  megace- 
pfuda  destroying  parasites  of,  in 
Queensland,  344 ;    on  sugar-cane 
in  Fiji,  91 ;     parasite  of,  intro- 
duced into  Hawaii,  196. 
BJidbdophaga    aceria    (Soft    Maple 

Leaf  Midge),  in  U.S.A.,  72. 
Bhabdophaga  pidviniy  on  willow  in 

France,  424. 
Bhabdophaga  roaaria,  on  willow  in 

France,  424. 
Bhabdophaga  acdioiperdc^  on  willow 

in  Italy,  202. 
Bhabdophaga  acdioia,  on  willow  in 

Astrachan,  828. 
Bhabdopierua    pidpea^     on     cran- 
berries in  U.S.A.,  487. 
Bhabdotia  aulica,   on   fruits  In   S. 

Africa,  895. 
Bhacodineura  antiqua,  parasite   of 

earwigs  in  Europe,  824. 
Bhagium  bifaacialum,  destroyed  by 

woodpeckers  in  Britain,  24. 
Bhagium  inquiaitor,   on   spruce  in 

Finland,  507. 
Bhagdetia  cingvlaia  (Cherry  Fruit- 
fly,  Cherry  Maggot),  in  U.S.A., 
272,  275. 
Bhagoletia  pomoneUa  (Apple  Mag- 
^t),  bionomics  and  control  of, 
m  Canada  and  U.S.A.,  98,  118^ 
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120,  174,  245,  262,  272,  887,  870, 

446,  480,  486. 
rJiagdleiia,  Bioateres. 
rha-nmi,  Chnepteryx, 
BhatMMM   framida,    Clysia    ambU 

gueUa  on,  in  France,  481. 
Bheum  rhajfonticum  (see  Rhubarb). 
Bhina  harbirosiris  (Bearded  Weevil), 

on  coconuts,  150 ;  on  coconuts  in 

Trinidad,  94. 
Bhinaatus    pertu8U8f    on    Chusquea 

gaudiohaudii  in  South  America, 

468. 
Rhinoceros  Beetle  (see  Orydea  and 

8tr(xtegu8), 
rhinoceros,  Oryotee, 
Bhinosomphus  {Periacopdta)  rrmta' 

hUis,    on    citrus    in     Rhodesia, 

279. 
Bhizobius    eleuainia    (see    ATweoia 

querci). 
Bhizobius  lophanttue,  predaceous  on 

AvlcuMspis  pentckgona  in  Italy  and 

Argentina,  77,  200,  515. 
Bhizocoocus  bioolor,  sp.  n.,  on  Acctda 

in  Australia,  110. 
Bhizococcus  iHMuarinae,  food -plants 

of,  in  Australia,  110. 
Bhizococous  fimbricUa,  822. 
Bhizocoocus  grcmdis,  on  Acacia  longi- 

folia  in  Australia,  110. 
Bhizococcus  leoanioides,  on  0<uua- 

rina  distyla  in  Australia,  110. 
Bhizococous  lidaetti,  on  Acaoia  estro* 

phiolaia,  in  Australia,  110. 
Bhizococous    lobulatus,    on    Acaoia 

pendula  in  Australia,  110. 
Bhizococcus  mancus,  on  Casuarina  in 

Australia,  110. 
Bhizococcus  pustulatus,  on  Oasuarina 

in  Australia,  110. 
Bhizococcus  tripartitus,  on  Casuarina 

in  Australia,  110. 
Bhizococous  viridis,  on  Acaoia  de* 

currens  in  Australia,  110. 
Bhizoeous  faloifer,  on  vines  in  Eu- 
rope, 492. 
Bhizoglyphus  hyadnthif  in  Canada, 

118 ;  in  Bermuda  lilies  in  U.S.A., 

246. 
Bhizopertha  domiwioap  in  lentils  in 

Seychelles,  442. 
Bhizotrogus  solstiUaUs  (see  Amphi* 

nufUus). 
Rhodes,  compulsory  fumigation  of 

plants  imported  from,  into  Egypt, 

281. 
Rhodesia,  pests  of  citrus  in,  188, 

278 ;  measures  gainst  weevils  in 

maize  in,  891 ;  PhUagathea  laetua 

on  peaches  in,  895;    EjfUaehna 

dregei  in,  894 ;  Aphia  pheiddM  in, 

123. 
rhodiaa,  Ohuaaria, 
rhododendri,  Hemichionaapia. 


Rhododendron,  Tdephorua  liturat/u$ 
associated  with,  in  England,  821 ; 
Otiorrhynchua  aidcatua  on,  in  Swe- 
den, 355 ;  Otiorrhynchua  atdcatua 
on,  in  U.S.A.,  72 ;  pests  imported 
into  U.S.A.  on,  81,  199. 

Bhogaa,  parasite  of  Eariaa  inatdanat 
in  Nyasaland,  7. 

Bhogaa  eaenbeckii,  parasite  of  Den- 
drolifiMM  pini  in  Austria,  813. 

Bhogaa  kitcheneri,  parasite  of  Eariaa 
inaulami  and  Epheatia  cautella  in 
Egypt,  408. 

Bhogaa  lefroyi,  parasite  of  Eariaa 
inauLoflMi  in  India,  225. 

Bhoaaa  terminalia,  parasite  of  Cir- 
pnia  unipuncta  in  U.S.A.,448, 449. 

rhois,  Blepharida, 

rhodophaga,  Neoceraia  {Dasyneura), 

rhomheUa,  Qdechia, 

rhomhicana,  Epagoge  (Amphiaa), 

Bhopcdoaiphum  aianthi,  on  figs  in 
Russia,  24. 

Bhopdloaiphum  liguatri  (Privet 
Aphis),  on  privet  in  Canada, 
517. 

Bhopcdoaiphum  nymphfieae,  on 
plums,  186. 

Bhopaloaiphum  Hbia,  on  currants  in 
Norway,  508 ;  on  currants,  etc., 
in  Russia,  880,  881,  458. 

Bhopaloaiphum  aolani,  on  potatoes 
in  Norway,  502. 

Bhopaloaiphum  aonchi,  attacked  by 
Aphidcteiea  meridionalia  in  U.S.A., 
478. 

Bhopdloaiphum  tulipaeeUa,  sp.  n.,  on 
tulips  and  violets  in  Britain, 
889. 

Bhopobota  vacdniana  (Black-headed 
llreworm),  on  cranberries  in 
U.S.A.,  174,  486. 

Rhubarb  {Bheum  rhcvpontiotwi,),  Bi* 
bio  (ibbrevialua  on,  in  America  and 
Europe,  469;  Phyllotreta  ne» 
m^yrum  on,  in  Britain,  109; 
Paeudococcua  dtrophilua  on,  in 
California,  270;  uydroeoia  mi* 
caeea  on,  in  Nova  Scotia,  878. 

Bhua  eotinua,  avoided  by  insects  and 
fungi  in  Russia,  217. 

Bhua  toxioodendronyHeterothripaviUB 
on,  in  U.S.A.,  178. 

Bhyadonia  bucHianaf  destroyed  by 
woodj^eckers  in  Britain,  24;  on 
pines  m  Norway,  508 ;  control  of, 
m  forests  in  Russia,  188, 878, 497 ; 
on  pines  in  U.S.A.,  81,  75 ;  im- 
ported into  U.S.A.  on  pines,  81t 
198,  490. 

Bhyadonia  dupHanOt  in  forests  in 
Russia,  41,  878. 

Bhyadonia  reaindla,  on  pines  in 
Russia,  878;  imported  into 
U.S.A.  on  Pinna  mughuat  198. 
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Bhyaeionia  iurianana,  on  pines  in 

Norway,  508 ;  on  pines  in  Russia, 

878. 
Bhync?uienu8  teataceus,  on  pines  and 

alders  in  Russia,  877. 
Bhynehitea     (te^aticus,     on     rasp- 
berries, etc.,  in  Russia,  142,  882, 

460. 
Bhynehitea  auratus,  in  orchards  in 

Russia,  142,  168,  827,  880,  460; 

in  orchards  in  Turkestan,  210,498. 
Bhynehitea  b<ieehu8,  in  orchards  in 

Russia,  187,  142,  827,  880,  882, 

460,  501. 
Bhynehitea  betulae,  food -plants  of,  in 

Russia,  880,  875,  878. 
Bhynehitea    betuleti    (see    Byctiaeua 

hetiU<ie). 
Bhynehitea    hicolar,    on    Japanese 

roses  in  U.S.A.,  208. 
Bhyfichitea  ooervleua^  food -plants  of, 

in  Russia,  60, 142. 
Bhynehitea  oupreuat  in  Russia,  142. 
Bhynehitea  giganteua,  on  raspberries, 

etc.,  in  Russia,  142,  880,  460. 
Bhynehitea  pcMxiUua,  and  its  control 

in  Russia,  56,  187,  142,  167,  880, 

882,  460,  494,  501. 
Bhynehitea  jpopuli,  on  Populua  tre- 

mula  in  Russia,  878. 
BhyneJuHseria  humerdlia,  on  orange 

in  India,  489. 
Bhynchoooria  jflagicUua,  on  Erythro- 

xylon  eoea  m  India  and  Ceylon, 

489. 
Bhyncheiophua,  parasite  of  Toma' 

apia  aaecharina  in  Trinidad,  29. 
BhyneJiolophua    'parvua,    attacking 

Aoyrthoaiphan  piai  in  U.S.A.,  84. 
Bhynchophorua  ferru^neua,  on  coco- 
nuts in  Dutch  East  Indies,  287 ; 

on  Cocoa  in  Straits  Settlements, 

472;    bionomics  of,  on  coconuts, 

149. 
Bhjynehophorua  pcHmarum^  on  palms 

in  Brazil,  221 ;   on  coconuts  and 

sugar-cane  in  West  Indies,  80,  48, 

98;    bionomics  of,  on  coconuts, 

149. 
Bhynehophorua     aignaticoUia     (see 

B,  ferrugineua), 
Rhynchota,  notice  of  bibliography 

of,  497. 
Bhyparida  baaipennia,  845. 
Bhyparida  didyma,  on  sugar-cane  in 

Queensland,  845. 
Bhyparida  moroaa,  on  sugar-cane  in 

Queensland,  845. 
Bhyparoehromua  chiragra,  on  goose- 
berries in  Russia,  458. 
Bhyaaa  j^erauaaoria,  parasite  of  Sirex 

^aa  m  England,  121. 
ribbentropi,  Ipa. 

ribeana,  Tortnx{Oaeoeeia,Pandemia). 
Bibea  groaavlaria  (see  Gooseberry). 

(C378) 


Bibea  nigrum  (see  Currant,  Black). 

Bibea  rubrum  (see  Currant,  Red). 

Bibea  aanguineum,  Ptdvinaria  vitia 
var.  ribeai€ie  on,  in  Scotland,  470. 

ribeaiae,  Ptdvinaria  vitia, 

ribeaii,  Pteronua  {Nematua) ;  Syr* 
phua. 

ribia,    Aphia ;     Bryobia ;      Chaito- 
phorua  ;  Eriophyea  ;  Etdeeanium 
(Lecanium) ;   Myzua  ;  Bhopaloai' 
phum. 

Rice,  beetles  infesting,  in  Brazil, 
222 ;  pests  of,  in  Br.  Gruiana,860 ; 
rice-mosquito  on,  in  Colombia, 
485 ;  pests  of,  in  India,  127,  226, 
227,  288,  489;  Lepidopterous 
borers  of,  in  Java,  85,  86;  pests 
of,  in  Mauritius,  49;  Oalandra 
oryzae  in,  in  Rhodesia  and  Sey- 
chelles, 12,  442 ;  Leueotermea  spp. 
on  roots  of,  in  U.S.A.,  182; 
(stored)  pests  of,  in  Norway,  508. 

Rice  Leaf-nopper  (see  Nepnotettix 
bipunetatua). 

Rice  Mosquito,  new  species  of,  on 
rice  in  Colombia,  485. 

Rice  Stalk-borer  (see  Chilo  plejo" 
dellua). 

Rice  Stem -borer  (see  Schoenobiua), 

Rice  Weevil  (see  Cdlandra  oryzae). 

rictm,  Aleurodea ;  Atiacua, 

Bicinua  comm/wnia  (Castor  Oil),  Ta- 
chytea  argentipea  associated  with, 
in  Barbados,  257;  compulsory 
destruction  of,  in  Ceylon  ;  scale- 
insects  on,  in  India,  225;  Schia- 
tocerca  paranenaia  on,  in  Vene- 
zuela, 98. 

riehlii,  Progeniua. 

rUeyana,  Aegeria  (Seaia). 

rUeyi,  Pyroaereea  (Batraehedra). 

rimoaaiia,  Evergeatia. 

Biperaia,  Tetramorium  guineenae  as- 
sociated with,  in  Br.  Gruiana,  465 ; 
on  Pinua  longifdia  in  India,  859 ; 
on  sugar-cane  in  Queensland,  845. 

Biperaia  faHcifer  (see  Bhieoeoua). 

Biperaia  reainophUa,  sp.  n.,  on  pines 
in  India,  128. 

Biperaia  triehura,  in  nests  of  Laaiua 
and  Formica  in  U.S.A.,  866. 

riviUei,  AntiapUa, 

Robber-flies  (see  Asilidae). 

Bobelinia,  pests  of,  intercepted  in 

California,  584. 
Bobinia,  Tetranyehua  tdariua  on,  in 

Italy,  202 ;  in  Russia,  876. 

Bobinia  paeudaoaoia  (White  Acacia, 

Locust  Tree),  pests  of,  in  Russia, 

28,  418 ;   pests  of,  in  U.S.A.,  41, 

116,  180,  261,  861,  519. 

BobiniapaeudaeaciaYsu.  inermia,^!  4. 

Bobinia  paeudaoacia  var.  umbraouU' 

fera,  414. 
robiniae,  CyUene ;  Lopidea. 

k2 
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Tobiwiarum,  Etdecamum, 

Bobins,  destroying  insects,  258, 585. 

roborcAoty  Pimpla. 

rohusta,  Oampylocera ;  Hypaipyla  ; 
Tachina. 

rohusUie,  Xylehorua. 

Tohustus,  Kakothripa  {FranJdinieUa, 
Thripa), 

Rocky  Mountain  Hairy  Woodpecker 
(see  Dryobatea  viUoaua  monticola), 

TodochreUa,  Depresaaria  auhpropin- 
queUa, 

rciimdri,  CcHyptonotuB, 

Bontgen  Rays,  effect  of,  on  Lasio- 
derma  serrioome,  885. 

Rook  {Corvua  frugilegua),  destroying 
locusts  in  KuBsia  and  Siberia,  22. 

Boot-knot,  cyanamide  against,  in 
Florida,  50. 

roreUfM,  Hyponomeuta, 

rorida,  Leucopholis. 

Bosa  rugosa  alba,  Bhynchites  bicdar 
on,  in  U.S.A.,  204. 

roaae,  Aphidiua ;  AtUac(Mpis  {Di- 
aspis) ;  Ceratitia  ;  Empoa ;  Hy- 
lototna ;  Macroaiphum  (Siphono- 
phora) ;   Paila  ;    TypMocyba. 

roaacecma,  Tortrix  (Archipa,  Ca- 
eoecia), 

roaana,  Tortrix  {Archipa,  Oafioeeia), 

roaaria,  Bhabdophaga, 

roaarum,  Hylotoma, 

roaenachoddi,  Eudicigogua, 

Rose,  Chryaornphaiua  dictyoapermi 
on,  in  Barbados,  257 ;  Onciderea 
in,  in  Brazil,  219;  pests  inter- 
cepted on,  in  California,  177,  286, 
276,  427 ;  pests  of,  in  Canada,  25, 
119,  405;  Aphids  on,  destroyed 
bv  Leptasthenura  aegithaioidea  in 
Chile,  467 ;  pests  intercepted  on, 
in  Hawaii,  474;  carboUneum 
against  pests  of,  in  Holland,  154 ; 
Avlacaapia  roaae  on,  in  Italy,  202 ; 
Aleurocam,thua  apirUferua  on,  in 
Java,  887 ;  pests  of,  in  Norway, 
508 ;  pests  of,  in  Russia,  28,  457, 
458,  496;  pests  of,  in  Sweden, 
858,  854;  PhyUopertha  harticola 
on,  in  Scotland,  470 ;  pests  of,  in 
U.S.A.,  81,  71,  188,  246,  848,  861, 
892,  519 ;  pests  imported  on,  into 
U.S.A.,  81,  198 ;  Aapidioiua  fioua 
on,  in  Zanzibar,  127. 
Rose,  Japanese,  Bhyr^hitea  bicolar 

on,  in  U.S.A.,  208,  204. 
Rose  Chafer  (see  Macroda^ylua  aub- 

apirhoaua). 
Rose  Leaf-hopper  (see  TypMocyba 

roaae  and  Empoa  roaae). 
Rose  Midge  (see  Neocerata  rhodO' 

phaga). 
Rose  Scale  (see  AuLa^aapia  roaae). 
roaai,  Ohrvaomphdlua, 
roatrata,  Adia, 


BoaeUma,  infesting  cacao  in  St. 
Vincent,  416. 

Boam^rinua  ojfficinalia,  Pclychroaia 
botrana  on,  in  France,  481. 

Rosy  Apple  Aphis  (see  Aphia  aorbi). 

rothei,  Lepidiota, 

rotundaium,  Qyrwnoaoma, 

rotundicoUe,  Diploachem^i. 

rottmdiventria,  aubdytia. 

Round-headed  Apple-tree  Borer  (see 
Saperda  ctmdida). 

Round-headed  Borer  (see  Neodytua 
caprea). 

Royal  Palm  (see  Oreodoxa  regalia), 

Boyatonia  (see  Oreodoxa). 

Rubber,  pests  of,  in  Br.  Gruiana,859 ; 
Aapidiotua  cyanophyUi  on,  in  Fiji, 
92;  Hdopdtia  spp.  on,  in  Java, 
448;  Locuata  migratoroidea  on, 
in  Malacca,  426;  Oopioiermea 
curvignathua  on,  in  Malay  Penin- 
sula, 489 ;  (see  Hevea  and  Mam- 
hot). 

rubi,  Anthonomua  ;  BaimthUa  ; 
DiaatrophfM ;  Haliica ;  iasiop- 
tera ;  Monophadnua  (Mono* 
phadnoidea) ;   aiphorwphora. 

ruoicola,  AgrUua ;    Aleurodea. 

rubicundua,  Lygua  (see  L.  rubri- 
catua). 

rubida,  Eutettix. 

rubidla,  Ithcurvaria  {Lampronia). 

rubiginoaa,  Triacolia. 

rubivora,  ChoriophUa  {Phorbia). 

rubena,  Ceraplaatea. 

rub^a,  Tetraneura. 

rubricaiua,  LyqtM. 

rubricepa,  Iphtatdax. 

rubroctnctua,  Hdiothripa  {SelenO' 
thripa). 

rubrovittatua,  MytUaapia. 

Bubua  fruticoaua  (see  Blackberry). 

Bubua  idaeua  (see  Raspberry). 

rubua,  Batocera. 

rufa,  Formica ;  Porogymnaapia  ; 
Sdenopaia  geminaia, 

rufaia,  Pirmla. 

ruficomia,  Magdalia  (see  M.  pruni) ; 
Trigonotylua. 

ruficoxua,  Hemitdea. 

rufilahria,  Chryaopa, 

rufipea,  Anobium ;  AaoogaaUr ; 
Cerom^aaia ;  Phora. 

rufitaraia,  PhyUotreta. 

rufivenaiia,  Mdiaaoblapiea. 

rufua,  CoccidophUua  dtricola ;   Lo- 

phyrua. 
rvjuaculua,  Nahia. 
rugicepa,  lAgyrua. 
rugicoUia,  Pleaiocoria, 
rugoaa,  La^hnoatema, 
rt^idoaua,  Podabrua  (see  P.  towien- 

toaua) ;    ScolyUia  (Eccoptogaater). 
Rumania,  Lem^i  mda/i%opa  in,  851. 
BurMX  (see  Dock). 
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Bumex   ohtiMifolius,    Pegomyia   hi* 

ecHor  reared  from,  in   England, 

828. 
TunUcis,    Acronyda  ;       ApaUHa ; 

Aphis ;  Hypera  (Phytonomus). 
rwrieda,  Plagta  (OyrtapMoeha). 
rurieoUUus,  urambus, 
ruaci,  CerojplasUa. 
ruakini,  Xenufens, 
ruaaeUi,  Thripoctenus, 
Russia,  miscellaneous  insect  pests 

in,  28,  24,  48,  56,  57,  60,  108, 104, 

105,  107,  189,  162-164,  829-881, 

881,  882,  888,  458-460,  494,  496 ; 
insects  associated  with  aconite  in, 

106,  167 ;    pests  of  cabbages  in, 

168,  215 ;  pests  of  cereals  m,  20, 
21,  22,  57,  60,  108,  164,  207,  218, 
291,  829,  851,  856,  875 ;  chrysan- 
themum pests  in,  164;  clover 
pests  and  their  control  in,  142, 
167,  292-296,  884 ;  cotton  pests 
in,  19 ;  forest  pests  in,  19,  20,  28, 
41,  101-108,  188,  242,  880, 
877-879,  411,  412,  418,  457, 
494-499 ;  insects  destroying 
stored  grain  in,  22,  56,  102,  108, 
106,  148 ;  bionomics  and  control 
of  orchard  pests  in,  21,  55,  56,  60, 
104,  107,  187,  141,  142,  168,  167, 
214,  215,  217,  882,  848,  880,  881, 

882,  414,  415,  495,  496,  499, 
500;  pests  of  raspberries  and 
curranis  in,  188,  140,  888 ;  pests 
of  strawberries  in,  888 ;  pests  of 
sugar-beet    in,    207,    814,    876; 

Eests  of  tobacco  in,  297,  880; 
ionomics  and  control  of  vine 
pests  in,  209,  297,  828,  829,  875, 
457,  459,  500;  bionomics  of 
Apion  spp.  in,  142,  167,  884; 
control  and  utilisation  of  cock- 
chafers in,  457;  bionomics  and 
control  of  locusts  in,  19,  22,  161, 
162,  828,  879,  460;  bionomics 
and  control  of  Lymantria  mon- 
aeha  in,  412;  BhacodineiMra 
anUgua  parasitic  on  earwigs  in, 
824;  insects  and  fungi  avoiding 
Bhu8  cotinus  in,  217;  QryUo- 
Udpa  gryUoicUpa  and  its  control 
in,  879;  bionomics  and  control 
of  Phlyctctenodea  sticticdlis  in,  218, 
814,  415,  456,  496;  bionomics 
and  control  of  PsyUa  in,  22,  168, 

169,  218,  495»  500 ;  classification 
and  bionomics  of  thrips  in,  20, 
165 ;  bionomics  of  Tipulidae  in, 
165;  wireworms  and  their 
contirol  in,  296;  bionomics  of 
Zaphodia  convcluteUa  in,  826; 
preparation  and  use  of  insecti- 
cides in,  142,  166,  168,  826,  880; 
imports  of  insecticides  into, 
206,  207 ;    cost  of  insecticides  in, 


28;  possibility  of  cultivating 
pecan  nuts  in,  170 ;  loss  due  to 
insects  in,  162 ;  beneficial  fungi 
in,  802;  relations  between 
meteorological  conditions  and 
outbreaks  of  pests  in,  888 ;  value 
of  birds  as  destroyers  of  insect 
pests  in,  828;  organisation  of 
Economic  Entomology  in,  161, 
208,  217,  876,  418,  420,  500. 

Rust  Mite  (see  Eriophyes  cieivarua). 

Rust-red  Flour  Beetie  (see  Triho^ 
Hum  caata/neum). 

Rustic  Shoulder-knot  Moth  (see 
Hadena  haaUinea). 

Rutherglen  Bug  (see  Nyaiua  wnitor). 

ryam,  Paeudococcua, 

Rye,  pests  of,  in  Canada,  119,  165, 
486,  580 ;  experiments  in  spray« 
ing,  with  carboUneum  in  Holland, 
155 ;  pests  of,  in  Norway,  501 ; 
termites  on,  in  Nyasaland,  9; 
pests  of,  in  Russia,  102,  108,  148, 
168,  880 ;  Horiatonotua  uhleri  on, 
in  U.S.A.,  511. 

Rye-bread,  insects  infesting  in 
Norway,  508. 

S. 

aadlctai,  Piiyogenea. 

adbtUoaum,  OpaJtrum, 

Sacbrood,  in  oees  not  identical  with 
wilt  disease,  195;  diagnosis  of, 
197. 

aaccharaiia,  Diatraea. 

actcchari,  Aphia ;  Aapidioiua ;  Paeudo- 
coccua, 

ackccharidda,  PerJcinaieUa. 

aaccharina,  TonuMpia. 

aaccharivorua,    Stenocranua    {Det- 
phcuo). 

aaga,  Onciderea, 

Sage,  Trirhahda  canadenaia  on,  in 
Arizona,  820;  Byadercua  do* 
Icmneyi  on  in  St.  Vincent,  416. 

aainM^erri,  Camptoptera. 

St.  Vincent,  insect  pests  in,  182; 
control  of  ants  destroying  onion 
seeds  in,  48;  food -plants  of 
Byadercua  delauneyi  in,  416,  470 ; 
pests  of  Lima  beans  in,  42;  a 
new  Chalcid  from,  247;  cacao 
thrips  in,  417;  new  entomo- 
genous  fungi  in,  250. 

Saiaaetia,  intercepted  in  Argentina, 
185. 

Saiaaetia  depreaaa,  food -plants  of, 
in  Barbados,  257. 

Saiaaetia  hemiaphaerica,  in  Bar- 
bados, 257 ;  on  citrus  in  Brazil, 
201 ;  intercepted  in  California, 
181,  286,  427,  475,  584;  para- 
sitised  by  Phaenodiacua  parti' 
fuaoipennia   in    California,    247; 
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on  tea  in  India,  858,  479 ;  food- 
plants  of,  in  New  Jersey,  204; 
on  Anona  murieaJta  in  the  Philip- 
pines, 867 ;  in  Samoa,  128. 

Saissetia  nigra  in  N.  Australia,  828 ; 
in  Barbados,  257 ;  parasitised  by 
LecaniobitM  cockereiUi  in  Br. 
Guiana,  860;  on  sandalwood  in 
India,  229 ;  on  cotton  in  Jamaica, 
421 ;  on  Withamia  arga/nifoUa  in 
the  Philippints,  867 ;  in  Samoa, 
128;  Azya  orhigera  predaceous 
on,  in  Trinidad,  171 ;  on  cotton 
in  West  Indies,  48;  on  Hevea 
brcts^UiensiSf  389. 

Saissetia  oleae  (Black  Scale),  parasi- 
tised by  Aneristus  oculatipenir^is 
in  N.  America,  269 ;  on  oranges 
in  Argentina,  849 ;  control  of,  on 
oranges  in  S.  Australia,  427 ;  in 
Barbados,  257;  on  citrus  in 
Brazil,  201 ;  intercepted  on 
olives  in  California,  176;  parasi- 
tised by  Baocmuaia  africcma  in 
Cape  Colony,  259;  Eublemma 
acitula  predaceous  on,  in  Europe, 
492 ;  on  olives  in  Italy,  51,  206, 
402 ;  on  orange  in  Mexico,  280 ; 
on  orange  in  Samoa,  128;  on 
olives  in  Sicily,  159;  food- 
plants  of,  in  U  S.A.,  204,  317; 
natural  enemies  of,  112,  259,  269, 
890,  433,  492. 

Sal  Tree  (see  Sharea  robusta). 

8(dacia  reticulata^  Aleuroca/nthus 
woglumi  on,  887. 

Salammoniac,  and  creosote,  as  a 
substitute  for  kerosene,  882. 

BcHiceii,  Cimbex  (see  C.  lutea), 

saiiciperda,  Bhahdophaga, 

solids.  Aphis  ;  Chermes  ;  CMonas- 
pis ;  EHophyes ;  Mdanoxan- 
therium  {Melam)xamihus) ;  Pan- 
tama ;  Bhabdophaga  (Ceddo- 
myia) ;  SiUpnotia  (Leucoma), 

scHicobius,  Epitrimerus, 

scHinaris,  Qnorimoschema, 

Salix  (see  Willow). 

Scaix  alba  (White  Willow),  Httle 
liable  to  attack  by  Cryptar- 
rhynchus  lapathi,  518. 

8alix  caprea,  Lynumtria  dispar  on, 
in  Turkestan,  461. 

8alix  fragilis  (Crack  Willow), 
Cryptarrhynchus  lapathi  on,  in 
Canada,  518. 

Salix  lucida  (Glossy  Willow),  little 
liable  to  attack  by  Cryptor* 
rhynchus  lapathi,  518. 

Sallow  (see  Willow). 

scHomonis,  Monomorium. 

SaiMngogaster  nigra,  parasite  of 
Tomaspis  saceharina  in  Trinidad, 
29. 


Sdvingogaster  nigrivewlHs,  enemy  of 

AtUa>caspis  pewtagona  in  Argen- 
tina, 515. 
Salscla    tragtis,    Dissosteira    longi' 

pewnis  on,  in  U.S.A.,  4. 
Scusola     vernuefdata,     8chist4)cerca 

peregrina  on,  in  Algeria,  411. 
Salt  Marsh  CaterpiUar  (see  Estig^ 

mens  a>crasa). 
Salt  Water  Pimento,  used  as  a  trap 

for  coconut  beetles  in  Honduras, 

149. 
scdtaior,  Haiticus, 
sdttairix,  Meromyea, 
saltuarius,  Cryphalus. 
Saltpetre,  against  Lepidiota,  844. 
SoUvadora     persica,      8eLenaspidus 

articidaius  on,  in  Italian  Somali- 
land,  208. 
Sambwms,  avoided  by  Lepidoptera, 

161. 
Samoa,    Coccids   in,    128;       Mar- 

gcmeUa  maskeUi   intercepted   on 

oranges  from,  in  California,  177. 
samocma,  Chionaspis, 
San    Jos^    Scale    (see    Aspidiotus 

pemiciosus). 
Sandal-wood,    pests    of,  in    India, 

229. 
Sandwich  Islands  (see  Hawaii). 
sar^uin^ea,  Botryonopa  ;  Cydoneda ; 

Oligosita. 
sa/nguineum,  Pyrrhidium. 
sa/nguinolenta,  AgalUa, 
sanguinolentus,  Elaier  (Ampedus). 
Saifininaidea  (see  Aegeria), 
santondd,  OucuUia, 
Saperda  cdcarala  (Poplar  Borer), 

on  poplars,  etc.,  in  Canada,  28, 

249. 
Saperda    Candida     (Round-headed 

Apple     Tree     Borer),     in     Br. 

Columbia,  861. 
Saperda  carcharias,   on   willow  in 

France,  428. 
Saperda  popvlnea,   on   poplars  in 

Astrachan,  827;     destroyed  by 

woodpeckers  in  Britain,  24. 
Saperda  tridentata  (Elm  Borer),  on 

elm  in  Canada,  517 ;    parasitised 

by  Diplogaster  labiata  in  U.SJL., 

264. 
Saperda  vestita,  on  limes  in  U.S.A., 

246. 
Sarcophaga,  parasitised  by  Chdlds 

fonscclombei     in,     Italy,      806; 

parasite  of  cassava  pests  in  Java, 

84. 
Sarcophaga     affifUs,     parasite     of 

Dendrolimus  pini  in  Austria,  818. 
Sarcophaga  aldrichi,  sp.  n.,  parasitic 

on  Lepidoptera  in   N.  America, 

452,  517. 
Sarcophaga    atropos,    parasite    of 

DendrolifMks  ptrU  in  Austria,  818. 
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Sareophaga  aurifrons,  parasite  of 
Loeustadanica  in  Que6nfiland,845. 

Sarcophiiga  oaridei,  jparasite  of 
8ohi€ioe&rca  paranen9%9  in  Colom- 
bia, 410. 

8areop7uiga  eamaria  dlhicepa,  para- 
site of  DendrcUmus  pini  in 
Austria,  818. 

Sareophaga  einibieis,  introduced 
into  Europe  to  control  grass- 
hoppers, 484. 

Sareophaga  hunteri,  introduced  into 
Europe  to  control  grasshoppers, 
484. 

Sareophaga  keUyi,  parasite  of  Dis- 
808teira  longipennis  in  U.S. A.,  5. 

aareophaga,  ^ephrateUa. 

Sardinia,  scale-insects  in,  99,  202. 

Sarrothripua  musetUanus,  on  wal- 
nuts in  Turkestan,  209. 

Sarrothripua  revayana^  on  poplars 
in  Russia,  459. 

aartuB,  Peichydiaaua. 

Satsuma  Plum,  Anaraia  lineatdla 
on,  in  California,  51. 

aatiAnini,  Oltmthoaeelia ;  Paradry' 
maduaa  ;  Phonoehorion  ;  Podiama. 

Sau  Tree  (see  Albizjna  atipvlata). 

aawnderai,  Croaaotaraua, 

aaucia,  Peridroma  (see  Lyoophotia 
margariioaa). 

Sawdust,  as  a  substitute  for  bran 
in  poison -bait  for  locusts,  526. 

SaW'toothed  Grain  Beetle  (see  SU- 
vanua  aurinamenaia), 

aayi,  Pomphopoea, 

aeabio8€ie,  Siphonophora, 

aedbrator,  Coeloaterna. 

aeabricoUia,  Lixua, 

acabrievla,  ArihroLyaia  (Pieroaeytua), 

aeabrum,  Trombidxum, 

Scale-insects  (unspecified),  biono- 
mics and  control  of,  in  Argentina, 
18,  849,  515;  food -plants  of,  in 
Australia,  110,  822, 400, 427, 510 ; 
food -plants  of,  in  Br.  Guiana,  860, 
401 ;  on  coconuts  in  Caroline 
Islands  and  Philippines,  151 ;  on 
oranges  in  Caucasia,  879;  on 
vines  in  Europe  and  N.  Africa, 
492;  intercepted  in  Hawaii,  52, 
114,  276;  food-plants  of,  in 
India,  229,  509;  in  Japan,  419; 
on  Coffea  rohuata  in  Java,  84; 
intercepted  in  Porto  Rico,  866 ; 
and  their  control  on  fruit  trees  in 
Russia,  278,  279,  888,  496 ;  from 
Sardinia,  99 ;  in  Seychelles,  441 ; 
bionomics  and  control  of  in 
U.S. A.,  50,  244,  282,  868,  890, 
407,  478,  584 ;  fungi  infesting,  in 
West  Indies,  48 ;  natural  enemies 
of,  50,  112,  241,  278,  282,  390, 
488,  492,  518,  588;  new  species 
of,  866,  419,  515. 


Scalecide,  against  Caeoeeiaroaaeeana 
in  U.S.A.,  518;  against  EvlU' 
eaniwn  on  peaches,  262. 

8c(dfn/ua  interatUiailia,  on  coconuts  in 
Trinidad,  94. 

Scandinavia,  Chort4>phUa  braaaieae 
in,  468. 

Sea/panea  (Matrdlia,  on  coconuts  in 
New  Guinea,  150. 

Seapanea  groaaepw%ctatua,  on  coco* 
nuts  in  New  (Guinea,  150. 

Seapteriacua  <ibbreviatua,  damaging 
grape-fruit  in  Florida,  52. 

SeapUriacua  didactylua  (Changa, 
West  Indian  Mole  Cricket),  mea- 
sures against,  on  tobacco  in  Porto 
Rico,  865 ;  enemies  of,  in  Trinidad, 
80. 

Scarabee  (see  Euaeepea  batattie), 

Scaurua  triaiia,  Myxoaporidium  in 
festing,  in  Algeria,  808. 

Seelio  <matrdlia,  parasite  of  Loouata 
daniea  in  Queensland,  845. 

Seelio  javaniea,  sp.  n.,  parasite  of 
grasshoppers  in  Java,  87,  480. 

S<Slio  ot>i,  parasite  of  Loeuata  daniea 
in  Queensland,  845. 

Sehediua  kuvanae,  parasite  of  Ly- 
mantria  diapar  and  EuproeUa 
ehryaorrhoea,  484,  526. 

Scheele's  Green  (see  Copper  Arse- 
nite). 

aehimperi,  Azteea. 

Sehiatoeerea,  infested  with  Coeeo- 
badUua  aeridiorum,  14. 

Sehiatoeerea  inaeripta,  on  maize  in 
Jamaica,  422. 

Sehiatoeerea  paUena  (Mexican  Lo- 
cust), on  maize  in  Jamaica,  422 ; 
Goeeoba^Uua  acridiorwn  infesting, 
808. 

Sehiatoeerea  paranenaia,  on  lucerne 
in  Argentina,  185 ;  parasitised  by 
Sareophaga  earidei  in  Colombia, 
410 ;  arsenicals  affainst,  in  Costa 
Rica,  44;  in  Tnnidad,  48,  98, 
170;  food-plants  of,  in  Vene- 
zuela, 92,  98. 

Sehiatoeerea  peregrina,  in  N.  Africa, 
315  ;  bionomics  and  control  of,  in 
N.  Africa,  45,  298,  851,  411,  481 ; 
campaign  against,  in  Egypt,  856 ; 
on  tea  in  India,  64. 

Sehiatoeerea  praeaigneUa,  destroyed 
by  birds  in  Trinidad,  80. 

Sehizaapia  loboita,  gen.  &  sp.  n.,  on 
Ficua  nota  in  the  Philippmes,  367. 

Sehieoneura  amerie(mum  (see  Erio- 
aoma), 

Sehizoneura  eomi  (see  Anoeda), 

Schizoneura  fodiena  (see  Erioaoma), 

Sehizoneura  lani^erum  (see  ErUh 
aoma), 

Sehizoneura  lanuginoaum  (see  Erio* 
aoma). 
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Sehizaneura  pamedla  (see  Anoecia 

querd). 
Schieaneura  tUmi  (see  Erio8oma). 
schizonewrae,  Aphidencyrtus  {Evpd- 

fMM). 

SekUsoneurea,  systematic  position  of » 
874. 

Sehwtetranyehus  {Tetranpehu8)my- 
tiUupidis  (Citras  Mite,  Two- 
spotted  Mite),  bionomics  of,  in 
U.S.A.,  278,  409. 

Sehufura  condnna  (Red-humped 
Apple-tree  Caterpillar),  food- 
piants  of,  in  Br.  Columbia,  25, 
861 ;  in  U.S.A.,  266. 

schleohtentUxU,  PhyUocopies, 

seJdichi,  Xylehorue, 

schoenhenri,  Ekistothrix, 

8choenohiu8,  light  traps  ineffective 
against,  in  India,  227. 

8choenobiu8  hipunctifer,  on  rice  in 
Java,  85. 

Schreineria  eeuzercie,  parasite  of 
Zeiuiera  pyrvna  in  Europe,  281. 

Schwann,  Pissodea, 

Sciadopitya  verticiUata  (Umbrella 
Pine),  Lepidosaphes  newsteadi  im- 
ported into  U.S.A.  on,  199,  286, 
244,  864. 

8oiaphUu8  (uperaitus,  on  raspberries 
in  Russia,  214. 

Soiaphohus  sqttaiidus,  bionomics  of, 
in  Russia,  142, 165, 166,  880,  882, 
460. 

ScirpopJuiga,  on  sugar-cane  in  India, 
227. 

8oirpophaga  auriflua  (see  8,  xantho- 

Soirpophiiga  sericea,  on  rice  in  Java, 

85. 
Sdrpophiiga     xanthogMtreUa,      on 

sugar-cane  in  India,  440. 
Soirtothrips  citri  (Citrus  Thrips),  on 

citrus  in  Arizona,  817,  818. 
soiteUa,  Leucoptera  (Cemiostoma). 
sdPula,  Aegena  (Seda) ;  Eublemma 

(Cocddiphaga), 
sdurinua,  Adoretus, 
Sderocarya  caffra,  Ar^oploce  leuco* 

trela  on,  in  Rhodesia,  278. 
8ii6l<ypcicea,  Bari$, 

Sderotinia  fructigena,  spread  in  or- 
chards bv  Conotr<ichelu8  nenuphar 

in  Br.  Columbia,  27 ;  exx)er]ments 

with,  on  apples  and  peaches  in 

U.S.A.,  71. 
8eolytu8  deodara,  in  deodar  in  India, 

229. 
ScdyiAM    destructor,    destroyed    by 

woodpeckers  in  Britain,  24. 
Scoiytua  faadatus,  in   orchards  in 

Turkestan,  209. 
Scolytua  major,  in  deodar  in  India, 

229. 


Seolytus  fndli,  control  of,  in  orchards 

in  Russia,  217. 
Scdytua  pruni,   in   fruit   trees   in 

Sweden,  854. 
Scdlytua  pygmaetu,  parasitised  by 
OeroeepMda  oonigera  in   Russia, 
148. 
Seolytus    quadrispinosus    (Hickory 
Bark-beetle),  in  U.S. A.,  14,  76, 
245,  446. 
SedyPus  rugulosus  f  Shot-hole  Borer), 

spreading  fire-blight  in  Ontario, 
27;    in   Russia,   880,   882;    on 

fruit  trees  in  Sweden,  854;    on 

fruit  trees  in  U.S.A.,  262,  854. 
scrophulariae,  Anthrenus. 
8copdosoma,   on   apples   in   Nova 

Scotia,  871. 
Seopdosoma  tristigmata   (see   Con» 

istra), 
Scotch  Pine  (see  Pinus  sylvestris). 
Scotland  (see  British  Isles). 
Scotogramma  trifdii,  509;    on  to- 
matoes in  Astrachan,  827 ;  food- 
plants  of,  in  Russia,  292,  294. 
scripta,  Mdasoma  {Lina), 
scriptus,  Bra/chyedus, 
scrupeus,  Parflcaloeoris. 
sculpiwraJtus,  Tetrastichus, 
Scurfy  Scale  (see  Chionaspis  fur- 

fura), 
Soutare  fimbriaia  (see  Bhizocoocus). 
scuteUaris,   Aphelinus  ;    Evlophus  ; 

Orchestes  (see  BhyncJiaenus  tesiO' 

ceus). 
scuteUata,  Sphaerophoria. 
SouteUista  cyanea,  parasite  of  scale- 
insects,  408,  438,  492. 
soutifornns,  Chrysomphalus, 
scutosa,  Mdideptria  (Hdiothis), 
Scymnophagus  toumsendi,  parasite  of 

Scynmus  guUutaius  in  California, 

51. 
Scymnus  auritvlus,  predaceous  on 

Aphids,  171. 
Scym/nus  bipundaius,  predaceous  on 

mealy  bugs  in  California,  112,270. 
Scynmus  coniferarum,  predaceous  on 

Pseudocoocus  pint  in  California,  86. 
Scymnus  guHulatus,  predaceous  on 

JPseudococcus  aurilanatus  in  CaU- 

fomia,  86,  51. 
Scymnus  marginicdUs,  in  California, 

86. 
Scym/nus  ochroderus,  predaceous  on 

Aphids  in  Barbados,  257. 
Scymnus    pictus,    predaceous     on 

Pseudococcus  in  Trinidad,  80. 
Scym/nus  sordidus,   predaceous   on 

JPseudococcus  spp.  in  Califomia, 

86,  51. 
Seagulls,  destroying  Heteronyxpioeus 

in  Australia,  258. 
Sechium  edule,  Aphids  on,  in  Ceylon, 

289. 
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secreia,  OdotKupU, 

Seed-com  Maggot  (see  ChartophUa 
fuacicevB). 

segetis,  Agrioies  (see  A.  lineatus). 

segetum,  Anisoplia ;  Euxoa  {Agro- 
tU), 

segregatus,  DendroUmus. 

Seiuapomi,  enemy  of  Eriophyes  pyri 
in  U.S.A.,  407 

Selandria  adumbrcAa  (see  Eriocam- 
voides  limacina), 

Sdandria  certui  (see  Eriocampaides 
limacina). 

SeUnaapidus  arUeukUus,  in  Bar- 
bados, 257;  on  citrus  in  Brazil, 
201 ;  intercepted  on  banana  in 
California,  475;  food-plants  of, 
in  Italian  Somaliland,  208. 

Sdenaspidua  sUvaticuSf  on  palms  in 
Rhodesia,  188. 

Bdenoihrips  rubrooinctua  (see  Hdio* 
fhripa). 

Sdepa  cdtis,  on  Shorea  robusta  in 
India,  226,  229. 

seUatum,  Colaaposoma, 

Semanotus  unikUua,  on  spruce  in 
Finland,  506 

semiferana,  Cacoecia. 

aemiflaviv&ntrUt  Phaner&pais. 

semifuneraiis,  Euzophera, 

semigranoBUBt  Xyleborus. 

semuaeve,  Calosoma. 

seminiUdus,  Blosyrua. 

seminudaf  Eutettix, 

semiopaeus,  Xyleborus. 

senectofUs,  Nyaius. 

senegalenHs,  Diaapia, 

Senn  Hemp  (see  Vroiaiaria  iuncea). 

aeptemdedm,  Tibicen  {Cicaaa). 

aeptempunctata,  CocdneUa, 

septentnanaiiat  Croeaua  (Nematua), 

Septobaaidium  pediceUatumy  infest- 
ing Lepidoaaphea  beckii  in  West 
Indies,  250. 

Sequoia  gifontea,  Aderia  sp.  on,  in 
Calif  orma,  51. 

Berica,  on  cassava  in  Java,  84. 

Berica  brunnea,  in  Astrachan,  827 ; 
on  potatoes  in  Norway,  502. 

aerieea,  Blaatothrix ;  Boirpophaga. 

aericeum,  Trombidium. 

sericeua,Meiamaaiua  (Bphenophorua); 
Pciydruaua  (Thomaoneonymua). 

Bericoihripa  bo^tiaiae,  sp.  n.,  on  Bap- 
tiaia  tinctoria  in  U.S.A.,  862. 

aerratUobia,  Eriococcua. 

Sericulture  (see  Silkworms). 

aerrixtulae,  Ouerinia  (GuerineiUa). 

aerratua,  Paragua. 

aerricome,  Laaxoderma. 

Service  Berry  (see  Amdanchier). 

Service  Tree  (Pyrua  aorbua),  pests 
of,  in  Russia,  60,  104,  107,  214, 
881,  415;  avoided  by  Lepidop- 
tera,  161. 


Service  Tree,  Wild  (see  Borbua  tormi- 
nalia). 

Beaamia  oretica,  on  Borghum  vulgare 
in  Egypt,  254,  255. 

Beaamia  inferena,  food -plants  of,  in 
India,  89 ;  on  rice  and  maize  in 
Java,  85. 

Beaamia  uniformia,  food-plants  of, 
in  India,  489. 

Beabania,  OiUopailia  pyramthe  on,  in 
India,  64. 

Beabania  aculeaia,  pests  of,  in  India, 
68,  858. 

Beabania  grandiflora,  Teriaa  ailhe' 
tana  on,  in  Ceylon,  479. 

Beaba/nia  miicrocarpa,  Eudiagogua 
roaenchoddi  on,  in  U.S.A.,  72. 

Beaba/nia  veraicaria,  Eudiagogua  rO' 
aenchoeUdi  on,  in  U.S.A.,  72. 

Beaia  (see  Aegeria), 

Betaria  italica,  Calocoria  anguattUua 
on,  in  India,  229. 

Betaria  viridia,  Cirphia  unipuneta 
on,  in  Canada,  118. 

aetarias.  Aphis ;   Tycheoidea. 

aeticomia,  Addphocoria. 

aetipennia,  Digonochaeta. 

Beiora  nitena,  in  Java,  87. 

aetuloaa,  Tycheoidea. 

aetuloaua,  Mimstea. 

aeverina,  Bdenoia. 

aexdentatum,  Sinoxylon  (Apaie). 

aexdenUUua,  Ipa, 

aexm^aculoita,  Vhilom^enea. 

aexnotatat  CicaduLa. 

aexapinosus,  Eccoptopterus. 

sexta,  Protoparce  (PMegethontius). 

aeycheUarum,  Aaterciecanium  puatu- 
lana  ;  Icerya. 

Seychelles,  Mditomma  inaulare  on 
coconuts  in,  150;  miscellaneous 
insects  in,  441,  442. 

ahaatua,  Athyaanua. 

Sheep,  as  an  aid  to  controlling  pine- 
weevils  in  Britain,  886 ;  spread- 
ing Phylloxera  in  ItaJy,  157; 
destroying  Xanthorhoe  praefeetata 
in  New  Zealand,  482 ;  destroying 
HemUeuca  oliviae  in  U.S.A.,  585. 

ahdkovnikovi,  Bectinaaua. 

Shepherd's  Purse  (see  Capadla 
buraa-pastoria). 

Bhorea  robusta  (Sal),  pests  of,  in 
India,  228,  816. 

Shot -hole  Borer  (see  Bcolytus  and 
Xyleborus). 

Shot-hole  Borer  of  Tea  (see  Xyle^ 
borua  fomicatua). 

Siberia,  Aphia  mmdia  on  Panioum 
crua-gaUi  in,  874;  Lymantria 
monacha  in  forests  in,  412 ;  birds 
destro3ring  locusts  in,  22 ;  Meio* 
lontha  hippocaat€m4  absent  from, 
457;  bionomics  of  P^aiMia  ni«(i- 
lalia  in,  829. 
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Sibine  mcdesta,  on  coconnts  in 
Trinidad,  94. 

aibirica,  Adia. 

aibiricus,  QompKocerus, 

siherita,  Prosena, 

Sicily,  bionomics  and  control  of 
Chrysomphalus  dictyospermi  in, 
143,  868,  485 ;  pests  of  hazel  in, 
76,  488;  lemon  pests  in,  159; 
olive  pests  in,  158,  806;  lime- 
sulphur  as  substitute  for  copper- 
sulphur  against  fungi  in,  222. 

8ida  glomeroita,  Largus  lu^naiue  on, 
in  Trinidad,  171. 

Sidemia  devastatrix  (Glassy  Cut- 
worm), parasitised  by  Berecyntus 
bakeri  var.  gemma  in  N.  America, 
269 ;   on  cereals  in  Canada,  617. 

Sideroleum.  ineffective  in  preserving 
timber  against  termites,  227. 

signata,  Hyperaapis, 

signaticoUis,  Bhynchophorus  (see 
B.  ferruaineua), 

Hgnatu8,  Anthonomus  ;  Ophioneurus 
(see  Poropoeadefilippii) ;  Silvcmus, 

Signiphora  (ispidioti,  parasite  of 
Atuacaapis  peniagona  in  Argen- 
tina, 515. 

Signiphora  caridea,  parasite  of  Aula- 
caapia  peniagona  in  Argentina,515. 

Signiphoira  flavopcdUata  occidentalism 
parasite  of  Cnrysomphalus  auran- 
Hi  citrinus  in  N.  America,  269. 

Signiphora  m^ceti,  sp.  n.,  parasite 
of  Chrysomphalus  dictyospermi  in 
Spain,  488. 

Signiphara  platensis,  parasitic  on 
Atuacaapis  peniagona  in  Argen- 
tina, 515. 

Signiphora  thoreavini,  sp.  n.,  para- 
site of  Aspidioius  hederae  in  N. 
America,  269. 

signiphor aides,  Trichogrammatoidea. 

sUacedLis,  Botys  (see  Pyrausia  nubi- 
lasis), 

sUheta/na,  Terias, 

Silk  Cotton  Tree  (see  Eriodendron 
anfractuosum). 

Silk  Oak  (see  OrevtUea  robusta). 

Silkworms,  le^lation  against  im- 
portation of,  into  Egypt,  282; 
mfested  with  Isaria  densa,  802; 
in  Nyasaland,  453 ;  in  Trinidad, 
258. 

SUvanopsis  iyeri,  destroying  Ta- 
charaia  lacca  in  India,  68. 

SUva/nus  svfnatus,  in  bran  and  flour 
in  Mauritius,  49. 

SUvanv^  surinamensis  (Saw -toothed 
Grain  Beetle),  in  maize  in  Ja- 
maica, 428 ;  m  flour  and  bran  in 
Mauritius,  49 ;  damaging  rice  in 
^Norway,  508 ;  in  stored  grain  in 
Russia,  102;  in  dried  raisins  in 
U.S.A.,  271. 


sUvatious,  Sdenaspidus. 

aUvestrii,  ApheHinus ;  EupathUhrips; 

QoXesus, 
Simaethis  (see  Hemerophila), 
simiiis,  Chilocoms, 
simile,  Diprion  (see  Lophyrus  pini)» 
simoni,  Trissolctts, 
Simon's  Hot-air  Machine,  treatment 

of  cotton -seed  with,  in  Egypt,491. 
simplex,  Chionaspis  ;  Dendroetonus ; 

jSriocaccus  ;  Ophioneurus,  Tricho- 

gramma     (see     Porop<iea     stcU- 

wercki), 
Simplicia  marginaia,  on  coconuts  in 

Dutch  East  Indies,  287. 
simplicipes,  Glypta, 
simidoms,  Episuia  (Agrotis)  ;  Praan\ 

Pidvinaria. 
Sinapis,   Tatochila  autodice  on,  in 

Argentina,  467. 
Sinapis  arvensis,  Mdigethes  aeneus 

on,  in  Scotland,  469. 
Singapore,  pests  from,  intercepted 

in  Hawau,  52,  178. 
sinensis^  Ceroplastes, 
sinnar,  Oryctes, 
Sinodendron  cylindrioum,  destroyed 

by  woodpeckers  in  Britain,  24 ;  in 

forests  in  Scotland,  470. 
Sinoxylon  sexdentatum,  on  vines  in 

France,  486. 
sinuaia,  AgaUia, 
Sinuate  Pear-borer  (see  Agrilus  si* 

nuatus), 
sinuatus,  Agrilus. 
Sipha  flava,  attacked  by  Aphido* 

letes  meridioncHis  in  U.S.A.,  478. 
Siphocoryne  Moapicaiis,  sp.  n.,  on 

Malva  in  Britain,  417. 
Siphocoryne  avenae  (see  Aphis). 
Siphocoryne  pastinacae,  attacked  by 

Aphidoletes  m/tridumciis  inU.S.A., 

478. 
Siphoninus   phyUireae,    parasitised 

Dv  Encarsia  parienopea,  55. 
Sipruynodon  celaairineus,  Pinnaspis 

siphonodontis  on,  in  the  Philip- 
pines, 866. 
siphonodontis,  Pinnaspis. 
Siphonophora  cereaHis  (see   Macro* 

siphum  granarium). 
Siphonophora    rosae    (see     Macro- 

siphum). 
Sivnonophora  rubi,  on  raspberries  in 

itussia,  140. 
Siphonophora  scabiosas,  on  tobacco 

m  Russia,  881. 
Siphonophora  solani  (see  BhopaHo- 

siphum). 
Siphonophora  ulmAmae  (see  Acyriho* 

siphon  pisi). 
Sirex,  on  willow  in  Prance,  424. 
Sirex  gigas    parasitised  by  Bhyssa 

persuasoria  in  Enfi^land,  121. 
sirina,  Pentasobaihra. 
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Sisal  {Agave  rigida  var.  HscHa/na), 

crickets  on,  in  Fiji,  92 ;  pests  of, 

in  Australia,   111»,  328;    Hemi- 
'  chiofMspia     on,     in      Zanzibar, 

128. 
Sisymbrium,    Tanym^ecua   paUiatua 

on,  in  Russia,  207. 
Sisymbrium  offidncAe  (Hedge  Mus- 
tard), ChortophUa  hrwsiccie  on,  in 

U.S.A.,  463. 
Sitka    Spruce    (see   Pieea   sitchen- 

sis), 
Sitka  Spruce  Bark-beetle  (see  Den- 

droctonus  obesus), 
Sitka  Spruce  Gall  Aphis  (see  Chermss 

cocHeyi), 
Sitka    Spruce    Green    Aphis    (see 

Avhis  abietina), 
Sitoaiplosis  mosdlana,  on  cereals  in 

Russia,  880. 
Sitodrepa  panicea,   in   stored   rye- 
bread  in'Norway,  503 ;  in  Russia, 

882. 
Sitanes,    on    leguminous    crops    in 

Russia,  139. 
Sitones  crinitus,   bionomics   of,  in 

Russia,  139,  298. 
Sii<mes  cylindriccUis,  on  lucerne  in 

Turkestan,  210. 
Sitones  flavescens,    on    clover   and 

vetches  in  Russia,  293. 
Sitones  hispidvluSj  on  clover  and 

vetches  in  Russia,  293. 
Sitones  lineatus,  on  peas  in  Norway, 

502;     bionomics   of,   on   clover, 

etc.,  in  Russia,  108, 189, 168»  298, 

295,  881. 
Sitones    longulus,    on    lucerne    in 

Turkestan,  210. 
Sitones  puncticoUis,  on  clover  and 

vetches  in  Russia,  298,  295. 
Sitones   sulcifror^,    on   leguminous 

crops  in  Russia,  140. 
Sitones  iibialiSy  on  leguminous  crops 

in  Russia,  140. 
Sitones  totxterhousei,  on  leguminous 

crops  in  Russia,  140. 
Sit^hUus  grcmarius,  parasitised  by 

Ceroeepluda  conigera  in    Russia, 

143. 
Sitotrojja      cerealeUa      (Angoumois 

Grain  Moth),  in  cereals  in  Argen- 
tina, 349 ;  intercepted  in  grain  in 

Egypt,  282 ;  in  stored  seeas,  etc., 

in  Federated  Malay  States,  111 ; 

in  stored  rice  in  India,  489 ;    in 

grain  in  U.S.A.,  291. 
siwalikensis,  Sphcberotrypes, 
Skunk,  destroying  insects  in  U.S.A., 

286,  585. 
Sloe  (see  Blackthorn). 
Small  June  Bug  (see  PhyUopertha 

horticola). 
Small    Moth    Borer    (see    Diatraea 

saceharaUs). 


Smaller  Pine  Beetle  (see  Mydophilus 
minor). 

Small  Pink  Com  Worm  (see  Pyro- 
derces  rileyi). 

Small  Tussock  Caterpillar  (see  Or- 
gyiapostica). 

Small  White  Cabbage  Butterfly  (see 
Pieris  rapae), 

sm>aT€igdina,  OecophyUa. 

Sm/srinthus  ocelltxta  (see  Sphinx). 

Smsrinthus  populi  (see  Amorpha), 

Smilax,  Heterothrips  vitis  on,  in 
U.S.A..  178. 

smithi,  Phytcdus. 

sneUeni,  Accmthopsyche, 

Snowy  Scale  (see  Hemichionctspis 
minor). 

Snowy  Tree-Cricket  (see  Oecamthus 
niveus). 

Soap,  in  sprays,  28,  56,  105,  140, 
158,  188,  190,  216,  275,  318,  350, 
879,  380,  881,  402,  495,  521,  532, 
583 ;  formulae  for,  862,  424,  504 ; 
and  spirit,  against  Aphids,  140; 
and  tobacco,  formulae  for,  495, 
522,  529. 

Soapweed  (see  CMorogcdum  pome 
rtdiemum), 

sobrincUa,  Eupitheoia  {Tephrody* 
stia). 

Society  Islands,  Diocalcmdra  fru- 
menti  on  coconuts  in,  150 ;  Rhib' 
docnemis  obscurus  on  bananas  in, 
152. 

sooius,  Systoecus, 

Soda-oil  Emulsion,  preparation  of, 
against  Eriosom^  tanigerum,  381. 

Sodium  Arsenate,  in  sprays,  142, 
224, 383, 512 ;  formulae  for  using, 
800,  512;  against  vine  moths, 
224,  300,  482;  not  suitable 
against  Hyponom/suta  mxdineUus, 
880 ;  percentage  of,  in  arsenicals, 
807 ;  m  bait  for  CeraUtis  capitaia, 
426 ;  quantity  of,  imported  into 
Russia,  207 ;  and  kerosene  emul- 
sion, against  wood-boring  insects, 
67,  68. 

Sodium  Arsenite,  formulae  for,  in 
baits,  446,  453,  586 ;  in  bait  for 
Dacus  oleae,  54 ;  against  locusts, 
162,  212,  446 ;  experiments  with, 
as  bait  for  vine  moths,  809; 
against  Hylemyia  cmtiqua,  97 ; 
agaliiBt  Lctchnostema,  284;  against 
Otiorrhynchus  turca,  298 ;  use  of, 
in  Russia,  142;  not  suitable 
against  Hyponom^euta  m^dineiUus, 
380 ;  preparation  of,  308. 

Sodium  Carbonate,  and  soap,  for- 
mula for,  against  Kermes  saliciSp 
924 ;  in  Bordeaux  mixture,  251 ; 
in  sprays  against  vine  moths,  224, 
252 ;  in  preparation  of  arsenicals, 
808. 
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Sodium  Chloride,  in  medium  for 
cultivating  CoccobaciUus  acridi' 
arum,  101 ;  against  Pieris  btM- 
8ie<ie,  79;  in  poison-bait  for 
locusts,  526. 

Sodium  Cyanide,  in  manufacture  of 
hydrocyanic  acid  gas,  815 ;  against 
Idmonius  cdlifamioits,  899. 

Sodium  Fluoride,  recommended 
against  Anthrenua,  447;  against 
lieuootermes,  188. 

Sodium  Hydrate,  properties  of,  808. 

Sodium  Nitrate,  agamst  Lepidiota 
pinguia,  888. 

Sodium  Sulphide,  not  used  with  lead 
arsenate  as  foliage  spray,  848; 
damaging  apple  blossoms,  275. 

Soft  Brown  Scide  (see  Coccus  hespe^ 
ridum). 

Soft  Maple  Leaf  Midge  (see  BJidbdO' 
vhaga  aceris). 

Soft  Scale  (see  Coccus  hesveridum). 

Bogcsta  distincta,  on  rice  in  India,  440. 

Bogota  paUescens,  on  rice  in  India, 
440. 

Bogota  puscma,  on  rice  in  India,  440. 

B<ya  hispida  (see  Soy  Beans). 

solamtta,  Lita  (see  FMhorifiMtea 
operouleUa). 

solani,  Oargaphia  ;  Pseudococcus  ; 
Bhopatosiphum  (Biphonophara). 

solamjoliif  Macrosiphum. 

Bolonum,  HdopeUis  spp.  on,  in  Java, 
448. 

Bolonum  arundo,  Aspidiotus  oriewUk- 
lis  on,  in  Italian  Somaliland,  208. 

Bol(mum  awsicastrum  (Jerusalem 
Cheny),  Parotrioea  cockereUi  on, 
in  U.S.A.,  118,  868. 

Bolanum  carolinense,  insects  asso- 
ciated with,  in  U.S.A.,  184, 185. 

Bolanum  dulcamara  (Deadly  Night- 
shade), Pegomyia  hyoscami  var. 
betae  on,  in  the  British  Isles,  47. 

Bolanum  jasminoides,  insects  attack- 
ing, in  U.S.A.,  188, 172. 

Bolanum  lycopersioum  (see  Tomato). 

Solanum  Mealy  Bug  (see  Pseudo- 
coceus  soloni), 

Bolonum  mdongena  (E^g-plant),  Xa- 
phygm^a  exigua  on,  m  Astrachan, 
291 ;  Aleurodicus  on,  in  Br. 
Guiana,  860;  Phtharim^iea  opet' 
culeUa  on,  in  India,  etc.,  80,  489 ; 
pests  of,  in  U.S.A.,  125,  188,  245, 
889 ;  not  attacked  by  Diabrotica 
I2'punetata  in  U.S.A.,  890. 

Bolanum  tuberosum  (see  Potato). 

Bolanum  verbasoiJoUum,  Dacus  in- 
cisus  on,  in  India,  515. 

Bolenopsis  corHcdlis  amazonensis,  in- 
festmg  food-stuffs  in  Br.  Guiana, 
465. 

Bolenopsis  debilis,  on  maize  in  New 
York,  74. 


Bolenopsis  geminata,  predaceous  on 

Tomaspis  saccharina  in  Trinidad, 

29 ;  in  Br.  Guiana,  465. 
Bolenopsis  geminata  rufa,  in  houses 

in  U.S.A.,  585. 
Bolenopsis  molesta,  bionomics  of,  in 

U.S.A.,  184,  198,  464,  586. 
Boiidago  cancidensis  (Golden  Rod), 

Trirhabda  canadensis  on,  in  New 

York,  820. 
soliduSf  Platypus, 
Solomon    Islands,    Brontispa  fr<>9' 

gatti  on  coconuts  in,  150 ;   Bhab- 

doonemis  obseurus  on  bananas  in, 

152. 
solstitialis,  AmphimaUus  (Bhizotro- 

gus). 
Somaliland,    Italian,    Aphids    and 

Coccids  from,  160,  202. 
somalensis,  Lepidosaphes, 
soncheUa,  Macrosiphum. 
sonchi,  Bhopolosiphum. 
Bonchus  deiraceus,  Macrosiphum  so* 

lanifoiii  on,  in  U.S.A.,  188. 
Sophias,  Colaphus. 
sophorae,  Brassolis. 
sorbi.  Aphis. 
Borbus  aria  (White   Beam),  Erio- 

phyespyri  on,  in  U.S.A.,  407. 
Borbus  auouparia  (Mountain  Ash), 

Aphis  sorbi  on,  in  Britain,  897 ; 

Eriophyes  pyri  on,  in  U.S.A.,  407, 
Borbus  domestitms,  Aphids   on,   in 

Britain,  897. 
Borbus    Uyrmiwdis    (Wild    Service 

Tree),  Aphids  on,  in  Britain,  897 ; 

Eriophyes  pyri  on,  in  U.S.A.,  407, 
sordida,  Homalota. 
sordidus.  Cosmopolites  {Bphenopho' 

rus) ;  Eriococcus  ;  Bcymnus. 
sorghi.  Aphis. 

sorghivola,  Contarinia  (Diplosis)' 
sorghieUa,  Cdama  {Nigetia). 
Sorghum,  4 ;  pests  of,  in  Nyasaland, 

9 ;  Besamia  inferens  on,  in  India, 

489 ;  Aphis  obnoxia  on,  in  Russia, 

459 ;  pests  of,  in  U.S.A.,  184, 198, 

288,  291. 
Borghum  halepense  (Johnson  Grass) 

pests    of,    in   Effypt,   254,  255; 

Cciasposoma     seltckum     on,     in 

Queensland,   845;    pests   of,   in 

U.S.A.,  819,  511. 
Borghum    vulgare    (Sudan    Grass), 

pests  of,  in  Egypt,  254 ;  Cdlocoris 

angustatus    on,    in    India,    229; 

pests  of,  in  Kansas,  441. 
Sorghum    Midge    (see    Contarinia 

sorghicda). 
soror,  Diabrotica ;  Discolia. 
Sorrel,  Tanymecus  paXUatus  on,  in 

Russia,  207. 
Sorrel  Fly  (see  Pegomyia  nigritarsis). 
Southern  Cabbage  Worm  (see  PieHs 

proiodice). 
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Southern-   Grass    Worm    (see    La- 


phyqma  frugiperda), 
[)wTliis 


Sow  Tnistle,  tetrcmyehus  tdarius  on, 

in  U.S.A.,  612. 
Soy  Beans  {Glycine  hismda),  pests 
of,  in  India,  64,  96 ;  AphiSy  on,  in 
West    Indies,    43;      Tanymeeus 
paUiaius  on,  in  Rnssia,  207. 
soyeUa,  Or<u:ilaria, 

spadiXt  Pseudothrips, 

Spain,  bionomics  of  Chrysomphalus 
dictyospermi  on  citrus  in,  145,  868, 
483;  control  of  Dcuma  oUcte  in, 
159 ;  Hemiberiesia  ephedrarum  on 
Ephedra  in,  202;  legislation 
ligainst  olive  pests  in,  159 ;  bio- 
nomics of  Oliaomerus  brunneus  in, 
401 ;  new  Cynipjds  and  Ceci- 
dom3nds  from,  849. 

SpaZaiigia,  liberated  against  flies  in 
Hawaii,  400,  474. 

SpcHangiomorpha        fasdatipermia, 

'  parasite  of  grain  weevils  m  Aus- 
tralia, 111. 

Spanioneura  fonacclombei,  on  box- 
wood in  U.S.A.,  246. 

Spanish  Moss,  Anthanomus  grandis 
hibernating  in,  in  Georgia,  288. 

Sparganothis  piUeriana,  on  black- 
berries in  Astrachan,  827;  bio- 
nomics and  control  of,  in  France, 
186,  222,  883,  402,  487,  481,  490. 

8pamopoliu8  ftUvua,  parasite  of 
Lachnostema  in  U.S.A.,  121,  285. 

sparrmanneUa,  Eriocrania. 

Sparrows,  destroying  noxious  in- 
sects, 104,  281 ;  disseminating 
AspidiottM  pemiciosus  in  U.S.A., 
78. 

8pariii,  PayUa, 

spathota,  Chdaria. 

spedosiosaimus,  ParapJielinua, 

apedoaua,  Eupdmua, 

apectrum,  Sptntheropa, 

apengleri,  Diaprepea. 

avermoitrophua,  Megaatigmua, 

aphaerococcua  dicbapidiformia,  sp.  n., 
on  lAviaiana  humUta  in  N.  Aus- 
tralia, 828. 

Sphaerococctiaparvua  (see  JTiiimtuna). 

SpTu^erophfyria  cylindrica,  preda- 
ceou.«>  on  Acyrthoaiphon  piai  in 
U.S.A.,  84. 

Sphaerophoria  acuteUcUa,  predaceons 
on  Aphids  in  India,  439. 

8phaeTapaia  malarum,  842;  spread 
by  Oecanihua  niveua  in  U.S.A.,  71. 

Sphaeroaiilhe  coceophUa  (Red-headed 
Fundus),  infesting  Aleurodids  and 
Coccids  in  Florida  and  West 
Indies,  48,  250,  802. 

Splmerotryjpea  aiwalikenaia,  in  8harea 
robuaf4i  m  India,  228. 

aphenarioidea,  Oolenuwa* 

aphenophari,  Oeromaaia, 


Sphenophorun,    legislation    against 

importation    of,   into   Australia, 

258. 
Spkenophorua  eaUoaua,  in  N.  Caro- 
lina, 198. 
Spkenophorua  enairoatria,  on  palms 

in  Brazil,  221. 
Sphenophorua   lirattM    (see    Coarno- 

pciitea  aordidua), 
Spkenophorua  niatdia,  bionomics  of, 

in  U.S.A.,  184,  198. 
Spkenophorua  ohaeurua  (see  Ekab- 

docnemia), 
Spkenopkorua     pkoenidenaia,      on 

sugar-cane  in  Arizona,  319. 
Spkmopkorua   aericeua    (see    Mela- 

nuiaiua), 
Spkenophorua  aordidua  (see  Ooamo' 

politea). 
Spkex  ickneunwnea^  destroying  Me- 

Umoplua  spp.  in  New  York,  446. 
Spkictyrtua  iniermediua,  on  cotton  in 

Trinidad,  171. 
Spkinx  airopoa  (see  Ach^ontia). 
Spkinx     Itguatri,     infested     with 

laaria  denaa,  802. 
Spkinx  oceUtxta,  on  wiUow  in  France, 

424. 
Spkodromantia  gaatriea,  predaceous 

on  Bombycomorpka  pallida  in  S. 

Africa,  398. 
Spkyrocoria  obliquua,  on  cotton  in 

Trinidad,  171. 
Spicaria   coaaua,   sp.    n.,    infesting 

Coaaua  coaaua  in  France,  425. 
Spicaria  farinoaa  var.  veriiciUoidea, 

infesting  vine  moths,  802. 
Spiders.  destro3ring  noxious  insects, 

285,  444,  455,  520 ;    parasites  of, 

in  Br.  Guiana,  860. 
SpUoekalcia  anderaoni,  sp.  n.,  from 

British  £.  Africa,  129. 
SpUoekalcia   mariae,   hyperparasite 

of  Tkyridopieryx  epkemeraeformia 

in  U.S.A.,  240. 
SpUocryptua  inouhitor,  parasite  of 

LygaeonenuUua  ericbaoni  in  Eng- 
land, 243. 
SpUomena    troglodytea,    predaceous 

on   Pulvinaria  viiia  in    Europe, 

492. 
Spilonota  ocdlana  (see  Eueoama), 
iSpUoaoma    mentkraairi    (see    Dia' 

oriaia  lubricipeda), 
apilota,  CHenea. 
Spinach,  EpUackna  dre^ei  on,  in  S. 

Africa,  394 ;  Pegomyta  kyoaoyami 

var.  hetae  on,  in  the  British  Xsles, 

47;     pests   of,   in  Canada,  119, 

485 ;    Pegomyia  kyoacyami  on,  in 

U.S.A.,    390;    not   attacked   by 

Diabrotica  l2-punctala  in  U.S.A., 

890. 
Spinach  Aphis  (see  Myzua  peraicae). 
apinarum,  Atkaiia  (see  A.  coZi&n). 
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spinicola,  Phenaeaspis. 

spinicomiB,  Hoploeerambyx, 

spinifera,  Euzoa. 

8piniferu8,  Aleur acanthus, 

apiniger,  Eriococcua, 

spinipes,  Glycipiuigua. 

Spinning  Mito,  Common  (see  TeU 
ranychus  tdarius). 

Spinning  Mite,  Fruit-tree  (see 
Par(xtetranychtM  pUosus), 

Spinning  Mite,  Hothouse  (see 
Tetranychus  Mhaeae). 

Spinning  Mite,  Pine-tree  (see 
TaroiUircmychus  v/nv/tfiguis), 

spinosuSf  Ctenochiion  ;  Jdlysus  ; 
MeactLoihripa, 

Spintherops  spectrum,  parasitised  by 
Plaaia  ruricola  in  France,  79. 

spintuosus,  PMoephthorus  {Phtharo- 
phoeus). 

Spiraea,  avoided  by  Lepidoptera, 
161 ;  Macrodactylus  subspinosus 
on,  in  U.S.A.,  892. 

spirothecae.  Pemphigus, 

splendana,  Cydia  {(farpocapsa), 

splendidus,  Pseudagrilus, 

splendorifereUa,  Coptodisca. 

Spodoptera  m^uritia,  parasites  of,  in 
India,  226. 

Spogostylum  anaie,  parasite  of 
Monarda  in  Tllinois,  121. 

Spania    micrcmtha,    HamaJticherus 
mexica/nus  on,  in  Brazil,  219. 

Sporotrichum  (Beauveria)  globuti- 
ferum,  infesting  Canorrhynchus 
mendicus  in  France,  806 ;  experi- 
ments with,  against  Bhssus 
leucoptera  in  U.S.A.,  802;  in- 
festing Pseudanthanomus  validus, 
etc.,  in  U.S.A.,  268,  264. 

Spotted  Ladybird  (see  MegiUa 
maadata). 

Spotted  Locust  (see  Autarches 
militaris), 

Spr^ers,  method  of  testing 
efficiency  of,  88;  new  type  of 
nozzle  for  use  with,  283. 

Spraying,  new  method  of  effecting, 
447. 

Spring  Cankerworm  (see  PataeO' 
crita  vemaia). 

Spruce  {Pieea),  pests  of,  in  Britain, 
89,  889 ;  pests  of,  in  Canada,  25, 
120,  886,  884,  480;  Ohermss 
piceae  on,  in  Europe,  258 ;  pests 
of,  in  Finland,  505,  507;  pests 
imported  into  New  Jersey  on, 
81 ;  pests  of,  in  Norway,  508 ; 
exx)eriments  with  Ips  typographus 
in,  in  Sweden,  507 ;  pests  of,  in 
Russia,  418,  457,  498 ;  pests  of, 
in  U.S.A.,  198,  240,  868, 528. 

Spruce,  Sitka  (see  Picea  sitchensis). 

Spruce  Bud  Moth  (see  Tortrix 
fumiferana). 


Spruce  Bud  Scale  (see  Physokermea 

piceae). 
Spruce    Bud    Worm    (see    Tortrix 

fumiferana). 
Spruce   Gall   Aphid    (see    Chermes 

cooteyi). 
Spruce    Gall   Louse    (see    Chermes 

dbietis), 
spurruiria,  Aphrophora  (PhilaewM). 
spuria,  Qossyparia, 
spurius,  Apantdes, 
spuUxtar,  Aqriotes, 
squaiidus,  ^ciaphohus, 
squam4>sus,  Hypomeces, 
Square -necked    Grain    Beetle    (see 

Cathartus  gemeUatus). 
Spurge -flax  (see  Daphne  mezereum). 
Squash,  Trypetid  larvae  intercepted 

on,  in   California,   899 ;      Aphis 

gossypii    on,    in    Russia,    494; 

pests  of,  in  U.S.A.,  69,  451. 
Squash  Bug  (see  Anasa  tristis). 
Squirrels,  destroying  Zeuzera  pyrina 

in  America,  281. 
Stable  Fly,  parasites  of,  liberated 

in  Hawaii,  400,  474. 
Stnphylinus     badipes,     a    possible 

enemy  of  Chartophila  hrassicae  in 

U.S.A.,  464. 
Star-apple       (see       ChrysaphyUum 

cainito). 
Star  Scale  (see  Vinsonia  steUifera). 
Starch,    a   substitute   for  lime   in 

Paris  green  mixtures,   42,  482; 

and  le^  arsenate,  42. 
Starlings,    destroying   noxious    in- 
sects, 22,  84,  828,  482. 
Stctthmopoda  basiplectra,  predaceoos 

on  Tachardia  lacca  in  India,  68. 
staiices,  Haplothrips, 
Stauronotus  (see  thdostimrus), 
Stauropus  Memus,  on  tea  in  Ceylon, 

479. 
Steel-blue   Grape   Flea-beetle    (see 

Hcdtica  cariniAa). 
Stdtaria      graminea,      Brachycolus 

steUariae  on,  in  Britain,  417. 
SteUaria  holostea,  Brachycolus  std' 

lariae  on,  in  Britain,  885,  417* 
steUari€ie,  Brachycolus, 
iteUaris,  Phlepstus. 
steUifera,  Vinsonia. 
steUidata,  Eupteryx, 
Stenamma  brevicome,  predaceous  on 

Chartophila  brassicae  in  U.S.A., 

464. 
Stenabathrus,  in  Turkestan,  210. 
Stenobothrus  morio,  in  Russia,  22. 
Stenocorynus  aridus,  food-plants  of, 

in  Queensland,  845. 
Stenocranus     {DeHphax)     saochan- 

vorus  (Cane  Fly),  on  sugar-cane 

in  West  Indies,  422 ;   parasitised 

by  Anagrusflaveseens  in  Barbados, 

256. 
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StendUchia  gemmeUa,  in  forests  in 

Russia,  168. 
Stenothripa  graminum,  on  oats  in 

Russia,  104,  880. 
SU^hanitis  (juaAeaej  imported  into 

New   Jersey   from   Japan,    198, 

408. 
Stephanotis,  Conehaspis  angraeci  on, 

in  Barbados,  257. 
8tercorariu8,  Hiiier, 
Sterculia  fidg&M,  Coccus  hesperidum 

on,  in  Barbados,  257. 
Stethophyma  fuscum,  in  Russia  and 

Siberia,  22. 
Stetharua    vctgcms,    predaceous    on 

Bryohia    preiiosa   in    California, 

51. 
Btictica,  Oxythyrea  (see  O.  fimesta). 
eiicHcdliBy     Phlyeta&twdes      (Botys, 

Loxostege). 
StictocepKala     festina     (Three-cor- 
nered     Alfalfa      Hopper),      on 

lucerne  in  Arizona,  819. 
stigma,  Lepidiota, 
stigmaterus,  Hemerobius, 
stigmaticoUis,    Caicmdra    (see    XH'o- 

ccAomdra  frumenti), 
sti^rruUophcra,  Pyroderces, 
Stt^^tia    salims,    on    willow    in 

France,  424 ;   on  willows,  etc.,  in 

Russia,  188,  882. 
8Upa  capUUxta,  Cledeobia  moldavica 

on,  in  Russia,  56. 
Stipa  comata,  Brachycidus  tritid  on, 

m  U.S.A.,  196. 
Stirastomadepressum  (Cacao  Beetle), 

on  cacao  in  West  Indies,  43,  280 ; 

parasitised      by      Pseudomphale 

steirastomae,  280. 
Stizolobium,   Anticarsia  gemmatilis 

on,  in  U.S.A.,  87,  88. 
Stisciobium      aierrimum      (Bengal 

Beau),  pests  of,  in  West  Indies, 

42,  257. 
Stocks,  Entomoscelis  cuhnidis  on,  in 

Canada,  119. 
stcUwercJci,  Paropoea, 
stomaehosus,  Aphycus, 
StonustoccTos  gracilicorpus,  parasite 

of  Opogona  glycypJutga  in  Queens- 
land, 844. 
Stomat<yrrhina  f<isci<Ua,  parasite  of 

locusts  in  Algeria,  851. 
Straits  Settlements,  Botrytis  necans 

infesting  Brtiohartona  eatoxaniha 

in,  91 ;  pests  of  Hevea  brcmliensis 

in,    888;      miscellaneous   insect 

pests  in,  472 ;  (see  also  Federated 

Malay  States). 
SiranatUia  quadrifMciata,  associated 

witji  Macrosiphum  granarium  on 

cereals  in  Norway,  501. 
Sirategus    cHoeus,    on    coconuts    in 

Trinidad,   80,   94;      infested  by 

green  muscardine  fungus,  80. 


Strategus  arMchorettis,  on  coconuts, 
150 ;  on  coconuts  and  sugar-cane 
in  Trinidad,  158. 

Strategus  quadrifoveatt^,  on  sugar- 
cane in  Porto  Rico,  865. 

Strategus  titanus,  on  sugar-cane  in 
Antigua,  203;  on  coconuts  in 
Cuba,  150;  on  sugar-cane  ii^ 
Porto  Rico,  153,  865. 

Strawbeiries,  pests  of,  in  Canada, 
405,  520;  pests  of,  in  Norway, 
508 ;  pests  of,  in  Russia,  21,  188, 
828,  883;  pests  of,  in  Sweden, 
855,  489;  pests  of,  and  their 
control  in  U.S.A.,  15,  184,  189, 
245,  246,  285,  820,  864. 

Strawberry  Crown  Girdler  (see 
Otiorrhynchus  ovaius). 

Strawberry-root  WeevU  (see  Otior- 
rhynchus ovatus). 

Strawberry -root  Worm  (see  Typo- 
phorus  caneUus), 

Strawberry  Weevil  (see  Anthononms 
sianatus). 

Strmtsia  reginae,  Chrysomphcdus 
dictyospermi  on,  in  Sicily,  145. 

striatalis,  Diairaea  (see  D.  venosata). 

striateUa,  Ddphax, 

striaticome,  Polyrhema. 

striatum,  Anobium. 

striatus,  Acocephalus  ;  Anaphothrips 
(see  A.  obscurus) ;    Deltocephalus. 

strigata,  Remithea, 

stri^atus,  Eumerus. 

Striped  Cucumber  Beetle  (see 
Diabrotica  I2'punctata). 

Striped  Cutworm  (see  Euxoa  tessel- 
lata). 

Striped  Hawk-moth  (see  Deilephila 
livomica). 

Striped  Mealy  Bug  (see  Pseudo- 
coccus  virgatus). 

Striped  Stalk  Borer  (see  Papaipema 
nebris). 

Striped  Webworm  (see  Crambus 
mutabilis), 

strobi.  Aphis  ;  Pissodes, 

Strobilarkthus  dyeria/nus,  Ortheaia 
insignis  intercepted  on,  in  Cali- 
fornia, 427. 

strobileUa,  Cydia  (Orapholitha). 

strobilobius,  Ghermes, 

Strom>atium  barbatum,  distribution 
and  food-plants  of,  417;  'in 
stored  timber  in  India,  489. 

Strophosomus  aipitaius  {obesus),  on 
pines  in  Russia,  877. 

studiosa,  Epithectis, 

Sturmia  birrutculata,  parasite  of 
Dendrdimus  pin^i  in  Austria,  813. 

Stumus  vulgaris  (see  Starling). 

stygica,  Lyita  (Ccmtharis), 

Stylocryptus  brevis,  parasite  of 
Cydia  pomoneUa,  16. 

suasa,  Polia, 
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suboHhicorms,  Epidinoearsis, 

Subdytia  rotundiventris,  parasite  of 
Clinocoris  griseus  in  Denmark, 
442. 

subcoendea,  EucMora, 

aubcorticdlis,  Chionaspis. 

subcrimta,  Epitrix. 

subcwtieularis,  Aspidiotus  {Aoni- 
difUa), 

subflava,  AbbeUa, 

8Ubfu8CU8,  AthotM. 

8ubmarginaiu8,  Xyleborus, 

Bubmicans,  Zaommoencyrius. 

BubopaciM,  Polygraphus, 

subpropinqtuila,  Depressaria. 

subsaturtxta,  Hypocala. 

8ub8eric€m8,  AfMytde8. 

8ub8erteea,  Formica  fu8ca. 

8ub8pino8U8,  MacTodactylu8, 

subterranea,  Fdiia, 

8ubtUi8,  Co8mia. 

Sudan,  food-plants  of  Laphygma 
exigua  in,  291. 

Sudan  Grass  (seo  Andropogon 
8arghum). 

Sugar,  in  poison-baits  against  ants, 
536. 

Sugar  Beet  (see  Beet). 

Sugar-beet  Leaf -hopper  (see  Eutet- 
tix  teneUa). 

Sugar-beet  Webworm  (see  PMyctiie' 
node8  8iictic{di8), 

Sugar-cane,  legislation  restricting 
tne  importation  of,  into  Australia, 
258;  Ligyru8  fo88<xtor  on,  in 
Brazil,  299;  pests  of,  in  Br. 
Guiana,  859,  465;  legislation 
against  importation  of,  into 
Eg^t,  232;  Laphyama  exigua 
on,  in  Egypt,  291 ;  BnabdoonerniB 
ob8vuru8  on,  in  Fiji,  91 ;  pests  of, 
in  Hawaii,  438,  484 ;  pests  of,  in 
India,  95,  225-227,  439,  440; 
pests  of,  in  Java,  88,  86,  89,  318, 
456 ;  pests  of,  in  Mauritius,  153 ; 
pests  of,  and  their  control  in 
Queensland,  61,  109,  121,  152, 
183,  238,  277,  348,  344-846,  400, 
480, 471 ;  pests  of,  in  West  Indies, 
10,  29,  48,  84,  150,  152,  153,  171, 
203,  256,  321,  365,  422 ;  pests  of, 
and  their  control  in  U.S.A.,  114, 
115,  153,  182,  184,  193,  319,  481, 
464;  ChiofM8pi8  teg(den8i8  im- 
ported into  U.S.A.  on,  199; 
selection  of  immune  varieties  of, 
84. 
Sugar-cane    Beetle    (see    Lepidioia 

albohiria). 
Sugar-cane  Beetle  Borer  (see  BJud)- 

doonefni8  ab8curu8). 
Sugar-cane   Bud  Beetle   (see   My- 

ochrou8  armatus). 
Sugar-cane    Bud    Caterpillar    (see 
Cirphi8  humidicola). 


Sugar-cane    Fly    (see    Stenocranus 
saccharivora). 

Sugar-cane  Froghopper  (see   Torih- 
a8pi8  8accharina). 

Sugar-cane  Leaf -hopper  (see  Perkin- 
8ieUa  8accharieida). 

Sugar-cane  Mealy  Bug  (see  P8eudO' 
C0CCU8  8acchari  and  KiperBta), 

Sugar-cane  Moth  Borer  (see  Diatraea 
8ac€har{di8). 

Sugar-cane  Root  Borer  (see  THapre* 
pe8  (ibbr€viatu8). 

Sugar-cane  Stalk  Borer  (see  Diairaea 
8accharali8), 

Sugar  Maple,  Otiorrhynchu8  ovatua 
on,  in  U.S.A.,  528. 

8tdc€Uu8,  Hecab6Lu8  ;  Lopu8  ;  Oiior* 
rhynchu8, 

8iUcicoUi8,  C€uthorrhynehu8, 

8ulcifron8,  8itone8. 

Sulpnur,  use  of,  against  mites,  28, 
239,  273,  317 ;  ineffective  against 
Atta  cephalotes,  360 ;  disinfection 
of  soil  with,  490;  as  a  dusting 
powder,  28,  78, 164, 181, 189,  239, 
319,  375,  418;  methods  of  fumi- 
gation with,  209,  365,  401,  471 ; 
value  of,  as  a  carrier  of  lead 
arsenate,  448 ;  cost  of,  in  Russia, 
28 ;  and  lime,  in  formula  against 
Etiecanium  nigrof<i8ciatumt  480; 
and  lime  arsenate  ligainst  apple 
pests,  260. 

Sulphur  Dioxide,  fumigation  of 
cotton  seed  with,  9,  256;  fumi- 
gation with,  affainst  insect  pests, 
49,  111 ;  disadvantages  of,  287. 

Sulphur,  Liver  of  (see  Potassium 
polysulphide). 

8iUphurea,  Cymaiophora, 

Sulphuric  Acid,  in  manufacture  of 
hydrocyanic  acid  gas,  315. 

Sumac,  pests  of,  in  Canada,  405,517, 
521 ;  Blepharida  rhai8  on,  in  Vir- 
ginia, 889. 

Sumac  Flea-beetle  (see  Blepharida 
rhai8), 

Sumatra,  Chry8omphalu8  calami  on 
Calamue  epectahuie  in,  202 ;  new 
Capsids  in,  481 ;  Ccdaaoma  eyeo- 
phanta  introduced  into,  against 
Phryganidia  califomiea  and  OMO' 
ridea  obsoleta,  434;  Captotermes 
gestrai  on  Hevea  braaUiensie  in, 
888 ;  Hidari  irava  on  coconuts  in, 
150 ;   Phthorim^aea  heUiapa  in,  80. 

8um>(Uranu8t  Hdopdti8, 

Sunflowers,  pests  of,  in  S.  Africa, 
247;  pests  of ,  in  Nyasaland,  8, 9 ; 
Xanthotraehdue  spp.  on,  in  India, 
439 ;  pests  of,  in  Russia,  104, 218, 
330,  458 ;  pests  of,  in  U.S.A.,  74, 
245,  247. 
8unia,  Xylomyge8, 
8uppre88aria,  6i8t<m. 
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Surinam,  bees  damaging  bananas  in, 
162 ;  selection  of  immune  varie- 
ties of  banana  in,  85. 

surinamensis,  Amnva ;  Leucophaea; 
SUvanms, 

8utuTaii9t  Ips, 

Swamp'hen,  destroying  XaifUhorhoe 
praefectata  in  New  Zealand,  481. 

Sweden,  paraBites  of  Lepidoptera  in, 
509;  Perilitua  terminatus  paraaitQ 
of  CocisineUa  septempwMtat^t  in, 
5d9 ;  8]^inning  mites  and  their 
control  m,  858;  bionomics  and 
control  of  Typhloeyiba  roaae  in, 
858;  forest  pests  m,  242»  248, 
855,  505,  507;  fruit-tree  borers 
in,  854;  pests  of  raspberries  in, 
855;  miscellaneous  pests  in,  8, 
177,  281,  854,  856,  489 ;  use  of 
lead  arsenate  permitted  in,  504. 

mvederi,  Eucomys, 

Sweet  Bay  (see  Bay). 

Sweet  Chen^^  (see  Prunua  avium). 

Sweet  Pea  (Lathyrus  odorcAus), 
AcyrthoHphon  pin  on,  in  U.S.A., 
88,  839. 

Sweet  Potato  {Ipomoea  bototo^}, 
pests  intercepted  on,  in  California, 
86,  51,  118,  181,  899,  427,  475, 
584;  Leucopholia  rorida  on,  in 
Java,  88;  pests  of,  in  West 
Indies,  10,  48,  256,  422 ;  HorisiO' 
iMius  uhleri  on,  in  U.S.A.,  511. 

Sweet  Potato  Scarabee  (see  Eu8cepe8 
batatae). 

Sweet  Potato  Weevil  (see  CyUu 
formicariuB), 

Swiss  Pine  (see  PinuB  cembra), 

Switzerland,  control  of  bark-beetles 
in,  891 ;  bionomics  and  control  of 
Cheimatohia  brumata  in,  89,  187 ; 
ChartophUa  brtusicae  in,  468; 
LygtuonematfM  erichsoni  in,  248; 
Nematodes  on  ornamental  plants 
in,  186;  bionomics  and  control 
of  vine  pests  in,  160,  468,  482. 

Sword  Bean  (see  Canavcdia  ensi- 
formis). 

Sycamore  (see  Acer pseudoplatanus), 

eyeophanta,  Cdlosoma. 

aylepta  derogata,  bionomics  of,  on 
cotton  in  Nyasaland,  7,  65. 

ByUpta  hdoitaliB,  on  sweet  potatoes 
in  West  Indies,  48. 

8ylvaticu8y  Drymua. 

Sympiesis,  parasite  of  Oacoeeia  argy^ 
rospila  in  U.S.A.,  180. 

Sympiesia  ckgromyzaey  parasite  of 
Phytomyea  aqwlegiae  in  U.S.A., 
450. 

Sympiesis  dolichogasUr,  parasite  of 
Paromix  geminaUiUa  m  U.S.A., 
848. 
Sympiesis  msieari^  parasite  of  Paror- 
nix  geminateUa  in  U.S.A.,  848. 

(C378) 


Sympiesis  nigrifem/yra,  parasite  of 
Paromix  geminateUa  m  U.S.A., 

848. 

Sympiesis  tiseheriae,  parasite  of  Pa- 
romix geminateUa  m  U.S.A.,  848. 

SympiesomorpheUus  tristdcus,  sp.  n., 
in  St.  Vincent,  247. 

Syncarpia  laurifolia,  Oossyparia  syn- 
carptae  on,  in  Australia,  110. 

syncarpiae,  Oossyparia. 

;Syn(onMW|)i»,  parasite  of  Mineda 
vaccinit  in  U.S.A.,  487. 

Syniomis  athinsoni  (see  Amata). 

Syntonu>sphyrum  phaeosomaf  para- 
site of  Syhpta  aerogata  in  Nyasa- 
land,  65. 

Syria,  Laphygma  exigua  in,   291 ; 
compulsory  fumigation  in  Egypt, 
of  plants  imjjort^d  from,  231%. 

Syringa  (see  Luac). 

Syringa  persica,  Olysia  amingwttd 
on,  in  France,  481. 

Syromastes  marginatus,  on  goose- 
berries in  Russia,  458. 

Syrphus  americanuSf  predaceous  on 
Aphids  in  U.S.A.,  84, 188. 

Syrphus  arossuiariae,  predaceous  on 
Aphis  Jcochi  in  Britain,  398. 

Syrphus  ribesii,  predaceous  on  Acyr- 
thosipJMn  pisi  in  U.S.A.,  84; 
predaceous  on  Aphis  kochi  in 
Britain,  898. 

Systates,  on  citrus  in  Rhodesia,  279. 

Systena  frontalis  (Red-headed  Flea- 
beetle),  food -plants  of,  in  Canada, 
516. 

Systena  tneniaia,  food -plants  of,  in 
U.S.A.,  245,  889. 

Systoechus,  attacking  Locusta  migra- 
tcria  in  Russia,  461. 

Systoechus  socius,  destroying  Cole- 
mania  sphenarioides  in  India,  480. 

T. 

tahaci,  Thrips. 

t<iba4!um,  Hypopteromdlus. 

TahemaemorUa/na,  Howardia  bidavis 
on.  in  Barbados,  257. 

tabida,  AchoUa. 

tabidus,  Traehdus. 

Tachardia  lacca  (Lac  Insect),  bio- 
nomics of,  in  India,  62,  229. 

t€iehardiae,  ChcHcis, 

Taohina  meUa,  parasitic  on  Hemi- 
leuea  oliviae  in  U.S.A.,  585. 

Teichina  robusta,  parasite  of  cran- 
berry pests  in  U.S.A.,  174. 

Tachyporusjocosus,  a  possible  enemy 
of  VhortophUa  brassicae  in  U.S. A., 
464. 

Tachytes  argentipeSf  in  Barbados, 
257. 

taeniata,  Systena. 

taen4opus,  CMorops. 
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Taeniothrips  pyri  (Pear  Thrips), 
control  of,  in  Canada,  336,  361, 
523 ;  in  U.S.A.,  73,  236,  446. 

Tahiti,  pests  from,  intercepted  in 
California,  52,  177,  236,  399,  475  ; 
JDinoderua  minutua  in,  49. 

laitensia,  Calandra  (see  Diocalandra 
frumenti). 

talini,  Pseudoeoccus  (see  P.  virgcUus). 

Taiis  ^uercella,  in  Russia,  104. 

tamaricola,  Adiacodiaspia. 

Tamarind  {Tamarindua  indica), 
p38ts  intercepted  on,  in  California, 
52,  276,  534;  Calandra  linearia 
in  stored  fruit«  of,  in  India,  439 ; 
pests  of,  in  Jamaica,  423 ;  Lepi- 
diota  atigma  on,  in  Java,  83 ; 
Aaj^idiotua  tranalucena  on,  in  the 
Philippines,  367. 

Tamarindua  indica  (see  Tamarind). 

Tamarix,  Schiaiocerca  peregrina  on, 
in  Algeria,  411;  jidiacodiaspia 
tamaricicola  on,  in  Egypt,  202. 

Tamarix  indica,  Coniaiua  indicua  on, 
in  India,  127. 

tanaceti,  Oaleruca  (Adimonia), 

Tanglefoot,  use  of,  against  insect 
pe8t«,  97,  241,  244,  327,  332,  372, 
462,  465,  494,  521. 

tangoliaa,  IHchomeria  (Trichotaphe). 

Tannia,  as  shade  tree  for  cacao  in 
St.  Vincent,  416. 

Tamymecua  palliatua,  bionomics  of, 
on  beet,  etc.,  in  Russia,  207,  331. 

Taomaba,  larvae  intercepted  on,  in 
California,  276. 

tapetieUa,  Trichophaga  (Tinea)  (see 
T.  tapeUeUa), 

tapetzelta,  Trichophaga. 

Tapinoatcla  miMciUoaa  (see  Oria), 

taprobaneSy  Paocua. 

Tar,  use  of,  against  insects,  94,  383, 
424 ;  oil  of,  against  insect  pest<9, 
111. 

Targionia  biformia,  imported  into 
U.S.A.  on  orchids,  31,  198,  199, 
205. 

Targionia  hartii,  on  yams  in  Ja- 
maica, 422. 

Targionia  vitia,  on  vines  in  Europe, 
492. 

Tarnished  Plant  Bug  (see  Lygua 
pratenaia). 

Taraonemua  frc^gariae,  on  straw- 
berries in  iJ'orway,  503. 

Tartaric  Acid,  in  poison-baits  for 
Argentine  ants  in  U.S.A.,  536. 

Tasmania,  Aphia  pomi  on  apples  in, 
397 ;  Beihdium  m/unda  on  Euca- 
lyptua  novae-anglicae  in,  510; 
Pnragmatiphila  trwncaia  on  sugar- 
cane in,  344. 

TatochUa  autodice,  food -plants  of,  in 
Argentina,  467. 

iaurMa,  Ochaenheimeria. 


tavareai,  Aphia, 

Taxonua  glahraiua  (Dock  Sawfly^ 

apples  in  Canada,  25,  516. 
Tajionua    nigroaoma  (see    T.    ' 

bratua), 
Taxua  (Yew),  Orthezia  intercei- 

on,    in    California,    114;     0 

rhynchua  aulcaiua  on,  in  U> 

72. 
Taxua  baccata,  extract  of,  ag?* 

insects,  58 ;    Diaapia  viaci  o* 

Algeria,  305. 
Taxua  cuapidaJta  brevifoHia,  P»* 

coccua   kraunhiae  imported 

U.S.A.  on,  72,  198. 
Tea,    Avlacaspia   pentagona 

cepted    in    California    on, 

China,   113;    legislation  a;. 

pests   of,   in   Ceylon,   488, 

Lepidoaaphea    newateadi    i 

Europe,  244;    leaf -rolling 

pillar  on,  in  Fiji,  122 ;  pest 

India  and  Ceylon,  13,  62,  6 

129,  175,  316,  357,  358,  47^ 

pests  of,  in  Java,  40,  443 ; 

of,  in  Transcaucasia,  334. 
Tea  Aphis  (see  Toxoptera  the 
Tea  Cricket  (see  Brachyirypi 

tinua). 
Tea  Green -fly  (see  Empoc^c 

acena). 
Tea  Mosquito  (see  HeUopeltis  ^ 

and  H.  anionii). 
Tea  Moth  (see  Parametriote^ 
Tea  Tortrix  (see  Homona  a 
Tea  Tussock  Moth  (see  D- 

mendoaa). 
Teak  (Tectona  grandia),  pes 

India,  228,  417  ;  pests  of. 

87,  155 ;   not  attacked  b 

termea  in  U.S.A.,  182. 
Teara  contraria,  on  wattles 

South  Wales,  401. 
Technomyrmex     aibipea, 

chelles,  441. 
Tectocoria    lineola,    on    c* 

Australia,  110. 
Tectona  grandia  (see  Teak). 
tedonaey  Caiotermea, 
tedella,  Eucoama  {Qrapholu 
Teff  Grass,  Laphygma  ext 

in  Nyasaland,  453. 
tdariua,  Tetranychua. 
Telea  polyphemua,  in  Trin' 
Teleaa  laeviuactdua,  parasi 

drdlimua  pini  in  Austria 
TelenomAMy  parasite  of  Ci 

puncia  in  U.S.A.,  391. 
Telenomua    aahmeadi,    p: 

Pentaioma  ligata  in  Am 
Tdenomua  darwinienaia, 

Tectoria  lineola  in  Aust 
TeHenomua    nitidulua,    p 

Oheimatobia  brumata 

141. 
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Tdephorus  bUineatiM,  on  birch  in 

England,  322. 
Tdephorus  liturcUus,  bionomics  of, 

in  England,  321. 
Telephorua  obacurus,  on  apples  in 

Norway,  502. 
Tdicota  augias  krejfti,  on  sugar-cane 

in  Queensland,  345,  471. 
Temperature,  effect  of,  on  Ceratitis 

capitaia,  324;  apparatus  for  re- 
cording    and    regulating,     169; 

effect     of,     on     grain-infesting 

insects,  156. 
Ten-lined  Inch  Worm  (see  Ercmnis 

iiliaria). 
tenebrieosa,  Capnodis. 
Tenebrio  moliior,  in  stored  grain  in 

Russia,  102,  332,  494;    infested 

with  Isaria  densa,  302. 
UnebrioideSy  Zabrus, 
Tenebroides,  measures  against,  on 

tobacco  in  Ceylon,  289. 
Tenebroides  mauriUmiiyus,  in  grain  in 

India,   226;    in  stored  grain  in 

Russia,  102,  332. 
ienella,  Cingcda ;  Eutettix. 
Tent-caterpillars  (see  Mcdacosoma), 
Tenthecoris   bicolor,   imported   into 

U.S.A.  on  orchids,  198. 
ienthredinidarum,   Frontina   (Miisi- 

cera) ;   Pezoporus, 
terUhredinis,  Mesoleius. 
ienuicomis,  Labrorychus, 
ienuinuiciUcUus,  Adoretus  unibrosus. 
tenuis,  Leucotermes, 
Tephrodystia  sobrimxta  (see  Eupi- 

thecia). 
Tephrosia,    Helopdiis   spp.    on,   in 

Java,  443. 
Tephrosia  Candida,  pests  of,  in  India, 

64,   858;    Araecerus  fasciculatus 

on,  in  Java,  88. 
Tephrosia  vogdi,  pests  of,  in  Java, 

88. 
iepperi,  Eriococcus, 
Teras  hclmiana  (see  Oxygrapha). 
Terastia  meticidosalis  (Dadap  Shoot- 
borer),  on  dadap  in  Ceylon,  479. 
TereUodes  monticcUis,  on  Pinus  longi* 

folia  in  India,  229,  359. 
Terebinth  (see  Pistada  terebintha). 
terebrans,  Apate. 
Terias  hecabe,  on  Sesbania  aouleaia, 

etc.,  in  India,  64,  226,  358. 
Terias    silheUma,    on    Albizna    in 

Ceylon,  479. 
Termes,  on  tea  in  India,  357. 
Termes  gestroi  (see  Coptotermes), 
Termes  homi,  on  Revea  brasiliensis 

in  Ceylon,  388. 
Termes  incertus,  in  S.  Africa,  172. 
Termes  latericius,  in  S.  Africa,  172. 
Termes  meridioncdis,  on  sugar-cane 

in  Queensland,  345. 
Termes  ntUdlensis,  in  S.  Africa,  172. 

(C378) 


Termes  obscuriceps,  on  Hevea  brasi- 
liensis in  Ceylon,  388. 

Termes  redemawin,  on  Hevea  brasi' 
liensis  in  Ceylon,  388. 

Termes  vulgaris,  in  S.  Africa,  172. 

Termes  waterbergi,  sp.  n.,  in  S. 
Africa,  172. 

Terminalia  catappa,  Lachnostema 
spp.  on,  in  Porto  Rico,  365. 

terminalis,  Bhogas. 

terminatus,  PerUitus. 

Termites,  Eectinasus  bucktoni  asso- 
ciated with,  in  Algiers,  371 ;  in 
S.  Africa,  172;  damaging  tea, 
etc.,  in  India  and  Ceylon,  65,  358, 
388 ;  control  of,  in  U.S.A.,  536 ; 
on  cacao  in  West  Indies,  43. 

Terrapin  Scale  (see  Eulecanium  m- 
grofasciatum), 

terrealis,  Pionea  (Phlydaenia). 

tesseUata,  Euxoa, 

tessdlatus,  Etiocoocus ;  Eueaiym' 
natus  (Lecanium) ;  Pemphigus, 

tessercUa,  Pseudaonidia. 

testaccn,  Luperina  (Apamea), 

tesiaceipes,  Lysiphlebus  (Apkidius), 

iestaceus,  LaenfuypKloeus  ;  ^a/niscus  ; 
Bhynchaenus, 

testulalis,  Maruca, 

teterreUus,  Cramhus, 

Tetraieurodes  mori,  on  orange,  etc., 
in  U.S.A.,  75,  387. 

Tetrcdeurodes  mori  var.  arizonensis, 
on  orange  in  Arizona  and  Mexico, 
387. 

Tetram>orium  cespitum  (Pavement 
Ant),  Trama  donisthorpei  in  nest 
of,  in  England,  281 ;  control  of, 
in  U.S.A.,  125. 

Tetramorium  guineense,  attendant 
on  Bipersia  in  cane -fields  in  Br. 
Guiana,  465 ;  intercepted  in  Ha- 
waii on  orchids  from  Singapore, 52. 

Tetraneura  boyeri  (see  T.  ulmi), 

Tetra/neura  coerulescens,  Mordv.  (see 
T.  ulmi), 

Tetraneura  coerulescens,  Pass,  (see 
T,  rubra), 

Tetraneura  rubra,  in  Russia,  104; 
synonyms  of,  374. 

Tetraneura  fdmi,  found  in  ants*  nest 
in  England,  171 ;  on  elms  in 
Italy,  202;  on  elms  in  Russia, 
330,  331 ;  synon^s  of,  374. 

Tetraneura  zeae'tnaidis  (see  T.  ulmi), 

Tetranychus  (Red  Spider),  inter- 
cepted on  hydrangea  and  rose  in 
Hawaii,  474;  food -plants  of,  in 
West  Indies,  10,  43 ;  intercepted 
on  litchi  trees  in  California,  534 ; 
formula  for  use  against,  in  U.S.A., 
453. 

Tetranychus  althaeae(  Common  Spin- 
ning Mite),  lime-sulphur  against, 
in  Sweden,  353. 

l2 
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Tetranyehus  Hmaotdatus  (see  T.  te- 
larius). 

Tetranyehus  hiooukUus  (Tea  Bed 
Spider),  in  OyloD,  289 ;  on  tea  in 
India,  175,  857,  479;  on  tea  in 
Transcaucasia,  884. 

Tetrcmychus  mytilaspidia  (see  Behizo- 
tetranyehiM), 

Tetranyehus  pilosus  (see  Paratetra* 
nyehus), 

Tetranyehus  telarius  {bimaoula;tus) 
(Red  Spider,  Hothouse  Spinning 
Mite),  on  potatoes  in  Brazil,  100 ; 
in  Br.  Columbia,  25,  861 ;  on 
limes  in  France,  490;  on  elms, 
etc.,  in  Italy,  202;  on  limes  in 
Norway,  504 ;  on  cotton,  etc.,  in 
Russia,  19,  295;  on  lemons  in 
Sicily,  159;  winter  spraying 
affainst,  in  Sweden,  858;  food- 
plants  of,  in  Turkestan,  210,  215, 
216;  bionomics  and  control  of, 
in  U.S.A.,  76,  118,  266,  817,  819, 
409 ;  on  sweet  potatoes  in  West 
Indies,  48. 

tetraoniSf  Arhela, 

Tetrastiehodes  xenodes,  parasite  of 
Oerovlastes  in  Chile,  467. 

Tdfomehus  a8para<^',parasite  of  Cri^ 
oeeris  asparagi  in  (Canada,  50, 517. 

Tetrastiehus  airidawM,  sp.  n.,  in 
Nigeria,  65. 

Tetrastiehus  baiteatuSy  sp.  n.,  in 
Nyasaland,  65. 

Tetrastiehus  eanadensis,  {parasite  of 
Aulaawpis  pentagana  in  Argen- 
tina, 515. 

Tetrtutiehus  ej^Uachnae,  parasite  of 
ChUoearus  mpustulaius  m  Europe, 
51. 

Tetrastiehus  giffardi^  reared  against 
fruit-flies  in  Hawaii,  114,  288, 
290,  400,  420,  474. 

TelrcuAiehus  hagewnoii,  in  Br.  Gui- 
ana, 860. 

Tetrastiehus  mawripennis,  sp.  n.,  in 
Nyasaland,  65. 

Tetrtutiohus  scutpturaltus,  sp.  n.,  in 
Uganda,  65. 

TetraetignMt  Pardleeanium  lueo' 
nieum  on,  in  the  Philippines,  867. 

Tetropium  eastaneum,  on  spruce  in 
Finland,  506. 

Tetropium  fusoum,  on  spruce  in 
Finland,  506. 

Tettigania  parthaon,  on  sugar-cane 
in  Queensland,  845. 

TettigofUdla  leopardina,  on  tea  in 
India,  479. 

Tettigoniidae,  of  South  Africa,  268. 

texana,  Oneideres. 

texanus,  Agapostemum. 

Texas,  insect  pests  in,  82, 185,  451 ; 
pests  intercepted  in  California 
from,  177,  286,  584. 


textor,  Lamia, 

ihais,  Prophanurus, 

Thamnanoma  wavaria,  on  currants 

in  Russia,  888. 
Thanaton,  against  Lema  mdanopOf 

850. 
theae,  Eriochitan ;  Eriophyes ;  Hemi^ 

chionaspis    (Chianaspis) ;     Para* 

metriotes ;  Pariatoria. 
theaecola,  Taxoptera  IBucktonia). 
Theda  mdinus,  food-plants  of,  in 

U.S.A.,  508. 
theivora,  Hdopdtis. 
Thelia  bimaciilata,  on  BobifUa  pseU' 

dacacia  in  U.S.A.,  116. 
thelymarpha,  Elastob€isis, 
Thenai  (see  Seturia  itaUea). 
Theobroma  eacao  (see  Cacao). 
theobromae,  Philephedra, 
theraf&n,  Castnia. 
Thertna,  control  of,  on  Tsuga  hetero- 

phyUa  in  Br.  Columbia,  582. 
Tnermesia   gemmutaiis    (see    Anti- 

earsia), 
TherofUa  atalantae,  parasite  of  Den^ 

drolimus  pini  in  Austria,  818. 
Ther(miaflavieans,  parasite  of  Apcria 

erataegi  in  Russia,  104. 
ThersUochus  eonotraehdi,  parasite  of 

Canatraehdus  nenuphar  in  U.S.A., 

477. 
Thespesiapopulnea  (John  Bull  Tree), 

food-plant  of  Dysdereus  in  St.  Vin- 
cent, 884,  416,  470. 
(hespesiae,  Pvlvinaria, 
theutis,  Crjfptomeigenia. 
Thistle,  miration  of  Aphis  pruni  to, 

in  Britam,  582;    Euxoa  segetum 

on,  in  Russia,  495. 
thoas,  Papilio. 
ihomsani,  Anobium, 
Thomsoneonymus  sericetts  (see  Pdy' 

drusus). 
tharacica^  Didis. 
tharadeus,  Mesostenus, 
thoreavini,  Farmiceneyrtus ;    Signi' 

phora, 
Thosea  (Nettle  Grubs),  on  Hevea 

brasiUensiSt  889 ;  on  tea  in  India, 

857,  479. 
Thosea  dnereomarginaJtck^  on  coco- 
nuts in  Philippines  and  Federated 

Mal^  States,  150. 
ihrax,  Erionota, 
Thread  Scale  (see  Isehnaapis  longi- 

rostris). 
Three-cornered  Alfalfa  Hopper  (see 

Stictoeephaia  festina). 
Thripoctenus  nubiUpennis,   sp.   n., 

parasite  of  Megaiothrips  sptnosus 

m  U.S.A.,  269. 
Thripoctenus  russdU,  in  U.S.A.,  269. 
Thrips,  classification  of,  165,  176, 

259,    861,    862;     on    imported 

nursery  stock  in  Arizona,  817; 
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control  of,  in  Australia,  280 ;  on 
Bwect  potatoes  in  Barbados,  256 ; 
list  of,  in  Br.  Guiana,  860 ;  inter- 
cepted in  California,  475,  584 ;  in 
Russia,  165,  176,  295 ;  on  tea  in 
Transcaucasia,  884 ;  new  sj^oies 
of,  in  Uganda,  259;  parasitised 
hj  Thfipoctenua  rwhiUvennis  in 
U.S.A.,  269 ;  extract  olClavieeps 
purpurea  against,  58. 

Thripa  communia  (see  T.  tdbaoi), 

Thnpa  flcwua,  food-plants  of,  in 
Turkestan,  210,  215. 

Thripa  lineariua,  on  flax  in  Russia, 
458. 

Thripa  oryzae,  sp.  n.,  on  rice  in 
India,  127. 

Thripa  robuatua  (see  KaJcothripa), 

Thrtpa  tdbaoi  (Onion  Thrips),  in 
Astrachan,  826;  food-plants  of, 
in  Br.  Ck>lumbia,  25 ;  in  gardens 
in  U.S.A.,  267,  272. 

Thuja,  LepidopterQus  larvae  inter- 
cepted on,  in  Califomia,  286 ;  not 
attacked  by  Platypua  wUaani  in 
Br.  Columbia,  247;  PMoeoainua 
thujae  on,  in  Italy,  202. 

Thuja  oceidentaiia,  Taratrioea  eoeke- 
rmi  on,  in  U.S.A.,  868. 

Thuja  plicata  (Western  Cedar),  de- 
stroyed by  fungi  in  Br.  Columbia, 
582. 

thujae,  PMoeoair^ua. 

Thwnbergia  grandiflara,  pests  on,  in 
Seychelles,  442. 

Thurberia  theapeaiodea,  Anth&namua 
grandia  thurberiae  on,  in  Arizona, 
125. 

thurberiae,  Anthanomua  grandia, 

Thymua  marachdUianua,  Entomo- 
acelia  adonidia  on,  in  Russia,  57. 

thymua,  Hyaaopua, 

thyridopterigia,  Hdbrocytua ;  Hemi- 
tdea  {AUocota). 

Thyridopteryx,  intercepted  on  azaleas 
in  Califomia,  286. 

Thyridopteryx  ephemeraeformia,  bio- 
nomics and  control  of,  in  U.S.A., 
289. 

Ubidlia,  Chaetoonevna  ;  TdaiachiiMt ; 
Phanerotoma;  PUlodexia;  Sitonea. 

Tibicen  (Cicada)  aeptemdedm 
(Periodical  Cicada),  bionomics 
and  distribution  of,  in  U.S.A.,  75, 
186,  267,  268,  446,  580. 

tioinenaia,  Addphocoria. 

Tick  Bird  (see  Crotophaga  ani). 

TiHa  (see  liime). 

tUiae,  Eriophyea ;  PterocdUia, 

tUiaria,  Eranwia. 

timberidkei,  Paeudococoua. 

Timioderua  refringena,  sp.  n.,  in 
Nyasaland,  129. 

Timothy  Crown  Leaf-hopper  (see 
Aeocephdlua  dlbifrona). 


Timotny  Grass  (Phleum  pratenae)^ 

gests  of,  in  Canada,  97,  516,  520; 
iidogaatraflavipea  on,  in  Norway, 
502;  pests  of,  in  U.S.A.,  196, 
454. 

Tinea  doaceUa,  infesting  dried  mush- 
rooms in  Germany,  426. 

Tinea  fuadpwncteUa,  in  bedding  in 
Norway,  508. 

Tinea  grandia,  on  stored  cereals  in 
Norway,  508 ;  destroying  stored 
grain  in  Russia,  56. 

Tinea  peiUiondla,  (f )  infesting  dried 
tobacco  in  Java,  82;  infesting 
furs,  etc.,  in  Norway,  506;  in 
Russia,  60. 

Tinea  tapetzdla  (tapetidla)  (see  Tri- 
chophaga), 

Tineda  maeUidla,  in  Russia,  60. 

Tingia  pyri,  control  of,  in  orchards 
in  Russia,  218,  826,  881. 

Tingitoidea  (Lace-bugs),  of  Ohio, 
notice  of  list  of,  527, 

tinaleyi,  Eriocoeoua, 

Tiphta,  enemy  of  Laehnoatema  in 
tj.S.A.,  285 ;  Exoproaopa  faaoi- 
pennia  hyperparasite  of,  in  Illi- 
nois,    12;     parasite    of   cassava 

Sests  in  Java,  84  89 ;  parasite  of 
laohnoatema  paltrudia  in  West 
Indies,  48. 

Tiphia  paraUda,  parasite  of  Phy^ 
taiua  amithi  in  Barbados,  9,  158, 
256. 

Tiptda,  damaging  pastures  in 
France,  489 ;  in  Russia,  165. 

Tipula  flavclineaia,  on  clover  in 
Russia,  294. 

Tivula  cleracea,  on  cabbage  in 
Norway,  502. 

tvpuliformia,  Aegeria  (Seaia). 

TiaclCeria  nudifolidla,  on  fruit  in 
Canada,  120. 

Tiacheria  ftarmica,  predaceous  on 
Tachardta  lacca  in  India,  68. 

tiacheriae,  Sympieaia. 

titanua,  Strategua. 

Tits,  destroying  vine  pests  in  Prance, 
828,  487 ;  protection  of,  in  Russia, 
828. 

Ttnethia  muricatua,  in  Russia  and 
Siberia,  22. 

Tmetooera  oceUana  (see  Eueoama). 

Toads,  destroying  Diaaoateira  longi* 
pennia  in  TJ.S.A.,  5. 

Toadflax  (see  Linaria  vulgaria). 

Tobacco  (Nicotiana),  Prodenia  litura 
on,  in  India,  858;  pests  of,  in 
Java,  40,  79-82;  pests  of,  in 
Nyasaland,  8,  458;  pests  of,  in 
Russia,  297,  880 ;  cultivation  of, 
in  Russia,  880 ;  pests  of,  in  West 
Indies,  158,  865,  422 ;  pests  of,  in 
U.S.A.,  184,  511 ;  not  attacked 
by     DidbroUca     I2'punct4xta    in 
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IJ.S.A.,  890;  (dried),  control  of 
pests  of,  289,  885 ;  dusting  with, 
164,192;  fumigation  with,against 
PsyUa  and  Ai>nid8,  168,  169,  832, 

496,  500;  in  sprays  against 
Aphids,  etc.,  24,  58,  56,  69,  72, 
182,  184,  140,  164,  218,  297,  826, 
880,  848,  879,  415,  427,  440,  446, 

497,  501 ;  preparation  of  extract 
of,  148,  880,  504 ;  extract  of,  in- 
effective against  scale-insects  on 
citrus,  888;  and  soap,  formulae 
for,  415,  427,  495,  529 ;  (see  also 
Black  Leaf  40  and  Nicotine). 

Tobacco  Beetle  (see  Laaioderma  ser- 
ricame). 

Tobacco  Horn  Worm  (see  Proto- 
varce). 

Tobacco  Stem  Caterpillar  (see  Phiho- 
rimaea  hdiopa). 

Tobacco  Thrips  (see  FranldinieUa 
fusca). 

tokionia,  Lepidoaaphes  newsteadi. 

tokyonis,  Aaterolecanium, 

Tomarus  bituhercvlcUua  (see  Ligyrus 
ehenus), 

tonutspidia,  ParapheHinus. 

Tomaspia  flavilakera  (Froghopper), 
in  Br.  Guiana,  859. 

Tomaapia  aaccharina  (Su^ar-cane 
Froghopper),  enemies  of,  m  Trini- 
dad, 29. 

Tomato  (ScUcmum  lycoperaicum), 
CMoridea  obaoleta  on,  m  Argen- 
tina, 467 ;  pests  of,  in  Australia, 
110,  811 ;  wireworms  on,  in 
Britain,  285 ;  pests  of,  in  Br.  Co- 
lumbia, 25,  27 ;  pests  intercepted 
on,  in  California,  52,  276,  899, 
427 ;  Polia  oleracea  on,  in  Nor- 
way, 502 ;  pests  of,  in  Russia  and 
Turkestan,  189,  216,  291,  326; 
not  attacked  by  PKLycto^nodea 
aticticaJia  in  Russia,  218 ;  pests 
of,  in  U.S.A.,  86,  74,  125,  184, 
204,  868,  419;  attacked  by 
Schiatocerca  paranenaia  in  Vene- 
zuela, 92;  planted  to  protect 
other  crops  from  insect  pests,  161, 
288 ;  decoction  of,  against  Pieria 
hraaaicae,  59. 

Tomato  Moth  (see  CMaridea  obao- 
leta). 

Tomato  Psylla  (see  Paratrioza  cocke- 
reUi), 

Tomato  Worm  (see  Proioparce  aexta). 

Tomicua  (see  Ipa), 

tomiaf  Forficula, 

tomentoaua,  Byturua  ;  Lachnua  ;  Po- 
dahrua, 

Tomocerodea  americana,  gen.  et  sp.n., 
in  Mexico,  408. 

Toon  Tree  (see  Cedrda  toona). 

Toronto,  miscellaneous  pests  in,  516. 

iarontoenaia,  Daayneura. 


tortriciaf  NeopaHea ;    Triehogramma" 

tomyia. 
Tortrix,  on  cotton  in  Nyasaland,  7  ; 

on  coconuts  in  Trinidad,  94. 
Tortrix  (dhicomanaf  food -plants  of, 

in  U.S.A.,  246. 
Tortrix  hergmanniana,  in  orchards  in 

Norway,  508. 
Tortrix  veraaana,  in  Astrachan,  827. 
Tortrix  ceraaivorana  (Cherry  Worm), 

in  Br.  Columbia,  25;    bionomics 

of,  in  U.S.A.,  75,  266,  892,  446, 

456. 
Tortrix  chondrUlcma,  on  cotton  and 

fruit    trees    in    Astrachan    and 

Turkestan,  209,  216,  827. 
Tortrix  dtrana,  on  oranges  in  Cali- 
fornia, 201. 
Tortrix  fumiferana,  on  forest  trees 

in  Canada,  118, 120 ;  on  spruce  in 

New  York,  75. 
Tortrix  heparana,  on  apples,  etc.,  in 

Russia,  880,  459. 
Tortrixleehecmaf  on  apples  in  Russia, 

880. 
Tortrix  picecma,  on  pines  in  Russia, 

878. 
Tortrix  podana,  food -plants  of,  in 

Russia,  459. 
Tortrix politana,  on  dill  in  Astrachan, 

827. 
Tortrix  pronuhana,  on  carnations  in 

France,  490. 
Tortrix  ribetma,  food-plants  of,  in 

Russia,  827,  880,  459. 
Tortrix  roactcecma  (see  Cacoeeia), 
Tortrix  roatma,  in  Russia,  880 ;    in 

U.S.A.,  245. 
Tortrix  viridana,  bionomics  of,  in 

England,  838 ;  on  oaks  in  Russia, 

459. 
Toluene,  ac^ainst  Staphylinid  beetle 

on  turnips,  426. 
townaendiy  Scynmaphagua, 
Toxicity,  theory  of,  67. 
Toxoptera  graminum  fVMieat  Aphis), 

on  cereals  in   Russia,   104,  880, 

468;    and  its  control  in  U.S.A., 

158;    natural   enemies   of,   409, 

478. 
Toxoptera      (BuckUmia)      theaeeola 

(Tea  Aphis),   on   tea  in  Trans- 
caucasia, 834;    on  tea  in  India, 

479. 
trdbuti,  Hemiherleaia, 
Trachea  (Hadena)  basilinea  (Rustic 

Shoulder-knot  Moth),  bionomics 

of,    in    Britain,    355,    356;     on 

barley    in    Norway,     501 ;     on 

cereals  in  Russia,  104, 163,  330. 
Trachea  haailinea  var.  finitima,  in 

Canada,  355. 
Trachea    illyrica,     parasitised     by 

Amhlytelea  auhaericana  in  Sweden, 

509. 
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Traehdus  tahidus,  on  wheat  and 
barley  in  Russia,  21,  460. 

Traehycentra,  on  coconuts  in  Fiji, 
91. 

Trciehymone  biUardieri,  Erioeoccua 
buxi  on,  in  Australia,  400. 

trciehypy^,  Dyacinetus. 

trcigopogtms,  Amphipyra, 

Trama  donisthorpei,  sp.  n.,  in  nest 
of  Tetramorium  in  England,  28. 

Trama  radids,  found  in  ants*  nest 
in  England,  171 ;  parasitised  by 
Nematode  in  Italy,  269. 

Trama  troglodytes  found  in  ants' 
nest  in  England,  171. 

Transcaucasia,  bionomics  of  Fara- 
metriotea  theae  in,  384,  885. 

tranalucenSy  Aspidiotua  (see  A,  dea- 
trurior). 

tra/naparens,  Aapidiotua. 

Transparent  Coconut  Scale  (see 
Aapidiotua  deatructor), 

iranavaaienaia,  Hodotermea, 

tranaavlvaniea,  Zygaena, 

trechi forms,  Benibidion  (Bemhi- 
dium). 

tredecimpwnctata,  Hippodamia. 

Tree-Cnckets  (see  Oecanthua). 

Tree -hoppers,  relation  of,  to  chest- 
nut-bark disease  in  U.S.A., 
180. 

tremMlaef  Melasoma, 

irepida,  Plagia. 

Trewia,  Odontopua  nigricomia  on, 
in  India,  62. 

TridUurodea  floridonaia,  food -plants 
of,  in  Florida,  887. 

Tricdeurodea  viirineUuay  on  oak  in 
California,  887. 

Triboliumy  in  stored  seeds,  etc.,  in 
Fed.  Malay  States,  111 ;  inter- 
cepted in  flour  in  Egypt,  282. 

Tribolium  caata^Mum  (ferruaineum) 
(Rust-red  Flour  Beetle),  destroy- 
ing TacTiardia  lasca  in  India,  63 ; 
in  Mauritius,  49 ;  damaging 
flour  and  rice  in  Norway,  508; 
in  lentils  in  Seychelles,  442;  in 
dried  raisins  in  U.S.A.,  271. 

Tribolium  eonfuaum,  introduced 
into  Norway  in  flour  from  N. 
America,  508 ;  in  stored  grain  in 
Russia,  102;  destroying  museum 
collections  in  U.S.A.,  280. 

Tribolium  ferrugir^eum  (see  T.  caat- 
aneum). 

iriearinatua,  Erioeoccua. 

Trichiocampua  vimirwlia  (Poplar 
Sawfly),  on  poplars  in  Astrachan, 
827,  828 ;  on  poplar  in  Canada, 
516,  517. 

Triehobaria  trinottUa  (Potato  Stalk 
Weevil),  bionomics  of,  in  Arizona, 
819;  on  Solanum  carolinenae, 
etc.,  in  U.S.A.,  185. 


trichocroaaay  Laapeyreaia, 

Trichogramma  carpocapaae,  intro- 
duced into  Turkestan  against 
Cydia  pomoneUaf  434. 

Trichogramma  minutum  (pretioaum), 
experiments  with,  in  Barbados, 
821 ;  parasite  of  Diairaea  aac- 
char  alia  and  Laphygma  frugiperda 
in  Br.  Guiana  and  Trinidad,  29, 
860;  parasite  of  Eriocampoidea 
limacina  in  Canada,  486 ;  in  Java, 
40 ;  hosts  of,  in  U.S.A.,  99,  115, 
116,487. 

Trichogramma  pretioaum  (see 
T.  min^tum)» 

Trichogramma  aimplex  (see  Poropoea 
atcllwercki). 

Trichogrammatoidea  nana,  parasite 
of  rice-borers  in  Java,  86. 

Trichogrammatoidea  aignipJioroidea, 
parasite  of  Afdacaapia  perUagona 
in  Argentina,  515. 

Trichogrammatomyia  tortrida,  sp.  n., 
reared  from  Tortrix  csraaivorana 
in  America,  456. 

Trichomma  enecator,  parasite  of 
Cydia  pom/ynella,  16. 

Trichophaga  abrupteUa  (Indian 
Clotnes  Moth),  replacing  T,  tapet' 
zeUa  in  the  Tropics,  489. 

Trichophaoa  t<tpetzdla  (tapetidla), 
replacea  hj  T,  abrupteUa  in 
India,  489 ;  in  Russia,  60. 

Trichopoda,  parasite  of  Dyadercua 
in  Trinidad,  171. 

Trichoaipha  Tcuwanae,  on  oak  in 
Russia,  874. 

Trichotaphe  tangoliaa  (see  DtcAo- 
msria). 

Trichothripa  fuaicomia,  sp.  n.,  in 
U.S.A.,  362. 

trichura,  Riperaia. 

tricinctua,  Cloaterocerua, 

iridena,  Aoronycta ;  Paaaalua, 

tridentata,  PolyphyUa ;  Saperda, 

trifolii,  Apiofh  (see  A,  aeativum) ; 
Maeroaiphum  (see  Acyrthoaiphim 
piai) ;  Perriaia  (Cecidomyia) ; 
Scotogramma  (Mam^atra). 

Trifolium  incamatum  (Crimson 
Clover),  Acyrthoaiphon  piai  on,  in 
U.S.A.,  88,  339. 

Trifolium  pratenae  (Red  Clover), 
pests  of,  m  Canada,  97,  118,  519, 
520;  elimination  of,  to  control 
Tylenchua  devaafutrix  in  Den- 
mark, 505;  pests  of,  in  U.S.A., 
38,826,339,451. 

Trifolium  repena  (White  Clover),  in 
U.S.A.,  38,  488. 

Trigonophora  meticuloaa,  on  culti- 
vated daisies  in  Norway,  508. 

Trigonotylua  ruficomia,  on  wheat  in 
Russia,  104,  830. 

triguttaiua,  Alophua, 
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irUobiiiJorfiiiSf  Paeudaonidia  (Asj^- 
diotus). 

trima,  Orthooraspeda. 

trinervius,  Euterinea. 

Trinidad,  92;  PhUephedra  tkeo- 
bromaet  sp.  n.,  on  cacao  in,  128 ; 
coconut  peets  in,  80,  66,  98,  151, 
158 ;  cotton  pests  in,  171 ;  food- 
plants  of  Batoeera  ruhua  in,  208 ; 
parasol  ants  and  their  control  in, 
80 ;  silk  culture  in,  258 ;  sugar- 
cane pests  and  their  natural 
enemies  in,  29,  158 ;  locusts  and 
their  control  in,  48,  98, 170 ;  new 
Chalcidoidea  from,  280,  456. 

irinidadensis,  Aleurodieus ;  Tm- 
aoUma. 

trinitaiis,  Azya, 

trinoUxta,  Tnchoharis. 

TrianyfMM  vidiwc^na,  on  grasses  in 
U.S.A.,  866. 

TrioQoys  cerMophiSf  parasite  of 
Acyrihosiphan  piai  in  U.S.A., 
84. 

Trioza,  on  citrus  in  Bhodesia, 
278. 

Trioza  dlaoris,  on  Lauras  nobilia  in 
Russia,  107. 

Trioza  magncUaet  measures  against, 
in  U.S.A.,  72. 

Trioza  urUoaet  food-plants  of,  in 
Britain,  89. 

tripartitua,  Ehizococoua. 

TripJdepa  ir^aidioauaf  predaceous  on 
Acyrthoaiphon  piai  m  U.S.A.,  84 ; 
probably  transmitting  corn-ear 
rot  in  U.S.A.,  451,  452. 

TripJdepa  niger^  enemy  of  Haph- 
tnriva  aouleaiua  in  Russia,  166. 

TripnUpa  iriaiicolor,  predaceous  on 
Tetranychua  tdariua  in  California, 
118. 

TrvDoprenmon,  imported  into 
U.S.A.,  on  potatoes,  198. 

iripwhctata,  Oberea. 

triquetra,  Honudodiaea, 

triradiatua,  Eriophyea. 

TrirfuMa  canadenaia,  food-plants 
of,  in  Arizona,  820. 

Trirhahda  luteodncta,  on  Artemiaia 
caiifomica  in  California,  820. 

Triacolia    rubiginoaa,    parasite    of 

cassavapests in  Java,  84. 
triaedua,  (frambua, 

TriaaolcfM  ainumi,  parasite  of 
Eurydema  omatum  in  Russia, 
458. 

Triaaolcua  trinidadenaia,  parasite  of 
Sphyrocoria  oUiquua  in  Trinidad, 
171. 
iriatieolor,  TripKLepa, 
Uiati^mata^  Cowiatra  (Scopdoaoma), 
triatia,  Anaaa ;     Didia  ;     Laohnoa- 
I    Urtha  ;  Priopho^rua  ;  8caurua, 
Maulcua,  8ympieaomorp'hdl\^a. 


(ritfot,     Brachycolua ;      Co^arinia 

(Difloaia) ;        Euxoa ;       Frank- 

linteUa ;  Euthripa  (HapHothripa) ; 

laoaoma;  Pteronudua;  Tyltnckua. 
Triiicum  repena,  Luperina  testaeea 

on,    in    Holland,    4;       Loouata 

nUgrixtoria  on,  in  Russia,  461. 
triviMia,  Peniaphia. 
trivittaUi,  Diabrotica ;  Plaeaiorrhina. 
trivittaitua,  Lepioeoria. 
TroehUium  apifortMt  on  poplars  in 

Italy,  202. 
trogloaytea,  SpUomena ;  Trama. 
Tro^ocarpuaoaUeatrerii  (see  Megaa- 

tigm/ua), 
Trogodendron  faaeiculatum,  parasite 

of  Phoraoantha  recwrva  in  New 

South  Wales,  510. 
Trogoderma    varaicolor,    in    stored 

cereals  in  India,  489. 
Trombidium    aeabrum,    destroying 

eggs  of  ChortophUa  hr(uaic<te,  849. 
Trombidium     aericeum,     attacking 

ChortophUa  braaaicae  in  U.S.A., 

464. 
Tropidacria     eriatataf     on     Hevea 

braailienaia  in  Br.  Guiana,  888. 
Tropidacria  dux  (Giant  Locust)  on 

coconuts,  etc.,  in  Trinidad,  98,94. 
Tropidoateptea  cardifudia,  bionomics 

of,  on  asn  trees  in  U.S.A.,  204. 
Tropinota  hirta  (see  Epicometia). 
troupif  Liaaancyrtua, 
Trout,  feeding  on  Oaleruca  Uneola  in 

Norway,  504. 
truncata,  Phragmatiphila. 
truncatariaf  Epdia, 
truncatdXum,    Litomaatix    (Oopido* 

aoma), 
truncatua,  Emphytua, 
truncieola,  Formica* 
tryoni,  Daoua  (see  D.  ferrugineua) ; 

Diachaama, 
Trypeta  luder^  (see  Atuuirepha)* 
Trypeta    poeciloptera    (see    Flciy' 

parea), 
Tauga,  Plaiypua  wilaowi  on,  in  Br. 

Columbia,  247. 
Tauga       heUrophyUa        (Hemlock 

Spruce),  pests  of,  in  Br.  Columbia, 

582;     pests  of,  in  U.S.A.,  240, 

248. 
taugae,  Aapidiotua. 
tuliercidaia,  Bryodema;  Lepidoaaphea, 
iuherouloaua,  (JryphcXua. 
UdipaeMa,  Bhopaloaiphwn: 
Tulips,    Rhopcdoaiphum   tulipaedla 

on,  in  Britain,  889. 
tumuloaua,  lAqyrua, 
Tunis,  campaign  against  locusts  in, 

14,  44,  808;    Aapidiotua  hederae 

on  potatoes  in,  805. 
turanica,  Acronycta  rumicia. 
turca,  Otiorrhynchua, 
turionana,  Bhyaoionia  (Betinia), 
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Turkestao,  cotton  pests  in,  215, 216 ; 
miscellaneous  pests  in,  209-21 1, 
212,  218,  291,  461,  498 ;  locnsti- 
cides  against  Docio8t€Mru8  (Siau- 
ranotus)  maroceanua  in,  212; 
Trichogramma  carpoeapsae  intro- 
duced into,  against  Oydia  porno- 
neUa,  484;  suggested  official 
supervision  of  insecticides  in, 
212;  electricitv  for  the  control 
of  ants  in,  188 ;  leffislation  against 
introduction  of  FhyUoxera  into, 
105. 

Turkey,  OoecobaotUus  itoHdioruvi 
infesting  locusts  in,  808;  com- 
pulsory fumigation  of  plants 
unported  from,  into  Egypt,  281. 

Turkeys,  destroying  noxious  in- 
sects in  U.S.A.,  286,  585. 

Turnip  (BrttsHca  ra|>a),  EpUaehna 
dregei  on,  in  S.  Africa,  894 ;  pests 
of,  in  the  British  Isles,  47,  822 ; 
I>ests  of,  in  Canada,  25,  119,  847, 
848,  516 ;  control  of  Staphylinid 
on,  in  France,  426 ;  pests  of,  in 
Norway,  502 ;  Athalia  eolibn  on, 
in  Russia,  105;  Euryd^ima  oLera- 
ceum  on,  in  Sweden,  3 ;  Aphids  on, 
in  U.S.A.,  188, 187 ;  not  attacked 
by  Diainoiica  12'pwhctata  in 
U.S.A.,  890. 

Turnip  Flea-beetle  (see  PhyUotreta 
nemorum). 

Turnip  Flower  Beetle  (see  Mdige* 
thes  aeneu8). 

Turnip  Gall  Weevil  (see  OeiUhoT' 
rhynehua  plewrostigma). 

Turnip  Louse  (see  Aphis  pseudo- 
brMsicae), 

Turpentine,  against  Solenopsis 
moleata,  184;  and  sand,  as  an 
insecticide,  176. 

Turpentine  Gum  (see  Syncarpia 
lauHfolia). 

Twrpinia,  Fiorinia  fiotiniae  on,  in 
Ceylon,  18. 

Tussock  Moth  (see  Hemerocampa 
leucostigma  and  Orgyia  aiUiqua). 

Twelve-spotted  Cucumber  Beetle 
(see  DidbroUea  l2-punctixia). 

Twelve-spotted  Ladybird  (see 
Epil(ionna  boredlis). 

Twenty -eight-spotted  Ladybird  (see 

h^EpUaehna  vigintioctopunct{Ua). 

Two-spotted  Mite  (see  Tetranychua 
UHarius), 

Twice-stabbed  Ladybird  (see  Chilo- 
coma  Hfyulnarua), 

Tyehea,  on  cotton  in  Turkestan,  216. 

Tyeheoidea    aragroatidia,    found    in 

f    ants'  nest  in  England,  171. 

Tyeheoidea  aetariM,  found  in  ants* 
nest  in  England,  171. 

Tyeheoidea  aetfdoaa,  found  in  ants' 
nest  in  England,  171. 


Tychiua  piciroatria  (Clover-head 
Weevil),  on  clover  in  Canada, 
485,  519. 

Tychiua  quinquepundatua,  on  beans 
in  Italy,  219. 

Tylenchua  devaatixtrix,  bionomics  and 
control  of,  in  Denmark,  505. 

Tylenchua  dipacuii,  on  ornamental 
plants  in  Switzerland,  186. 

Tylenchua  tritici,  intercepted  in 
grain  in  Egypt,  282. 

Tyfha  laUfolia,  Nonagria  typhae  on, 
m  France,  425. 

typhae,  Nonagria. 

Typhlooyha  hergmanni,  sp.  n.,  in 
Norway,  508. 

Typhlooyha  cornea  (Grape  Leaf- 
hopper),  bionomics  of,  on  grapes 
in  Canada,  404,  405,  517;  bio- 
nomics and  control  of,  in  U.S.A., 
14, 185,  387,  407,  409,  476. 

TypMocyba  hippocMtami,  in  Nor- 
way, 508. 

TypMocyba  obUqua,  on  grai>e-vines 
m  U.S.A.,  407. 

TypMocyba  roaae,  on  roses  in  Br. 
Columbia,  25  ;  carbolineum 
against,  in  Holland,  154;  on 
roses   in   Norway,   508;      food- 

Elants  of,  in  Russia,  88I9  458; 
ionomics    and    control    of,    in 

Sweden,  858. 
TypWocybidae,    of    South    Africa, 

268. 
typogrc^hua,  Ipa, 
Typophorua    caneUua    (Strawberry 

Root  Worm),  on  strawberries  in 

U.S.A.,  246. 
Tyroqlyph^M  farinae,  in  stored  grain 

in  Russia,  56,  831. 
Tyroglyphua  longior,  infesting  flour 

in  Norway,  508;    control  of,  in 

New  Zealand,  408,  404. 
Tyrol,  dragon-fly  eggs  on  pears  in, 

807. 

U. 

Uganda,    new   Chalcidoidea   from, 

65,      247,      408;       Phpaothrips 

x€mtho€erua   on   cofifee   in,    259; 

legislation  against  insect  pests  in, 

24,  175. 
uhleri,  CMorochroa ;  Hbriatonotua. 
ulmariae,  Siphonophora  (see  Acyr- 

thoaiphon  piai). 
ulmea,  Perriaia  (Daayneura), 
fdmi,  Aapidiotua  ;  Erioaoma  (Schizo- 

neura) ;      Qoaayparia ;      LepidO' 

aaphea  ;    Tetraneura, 
Ulmua  (see  Elm). 
Ulmua     americana,     Leptoaphaeria 

coniothyrium  on,  in  U.S.A.,  842; 

Perriaia  ulmea  on,  in  U.S.A.,  189. 
Ulmua  auberoaa^  Erioaoma  lanugi* 

noaum  on,  in  Astrachan,  827. 
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Ulmus      turJcesttmica,      OalerueeUa 
luteola  on,  in  Turkestan,  209. 

UlothrichopiM  caiocala,  visiting  sun- 
flowers in  S.  Africa,  247. 

Umbrella  Pine  (see  Sciadopitys  verti- 
cillata). 

umbro8U8y  Adoreius, 

TJncaria  gambir,  new  Capsids  on,  in 
Sumatra,  481. 

uncaricie,  Hyalopepliis. 

undcUa,  Blito-phaga  ;    Oncometopia  ; 
Pyrgota. 

undatus,  Coraebus  ;  Semanotus. 

undedmpunctata,  CoccineUa. 

vmduLatu,  PhyUotreta. 

undtUcUus,  Attagenus, 

unica,  Entsdononecremnua, 

unicinctus,  Megastizus. 

unieolor,  Agrotis  ;  ByiuruB  ;  Chloro- 
tettix ;     MacTobasts ;     Phytomyp- 
iera  niUdiventris. 

unifarmift,  Mdcmoplxis  ;  Sesamia, 

unilateraUs,  Chionaspis. 

Wfiilobis,  Aspidiotus. 

unimctculeUa,  Eriocrania, 

vmoncdis,  Olyphodes. 

unipuncta,       Cirphis       {Leucania, 
Hdiophila). 

uniapina,  OryUotalpa, 

United  States,  pests  of  blueberries 
in,  262-264;  pests  of  cabbages 
in,  194,  242,  251,  468;  clover 
pests  in,  826,  487;  pests  of 
cereals  in,  158,  193,  194,  287, 
855,  891,  481,  448,  452,  476,  477, 
511 ;  pests  of  cotton  in,  265,  418, 
485;  cranberry  pests  and  their 
parasites  in,  174,  486;  forest 
pests  in,  84-36,  69,  72,  189,  191, 
204,  205,  284,  242,  243,  244,  247, 
253,  261,  264,  286,  824,  881, 
419,  450,  490,  528;  Pyroderces 
{BcUrachedra)  rilevi  on  grain  in, 
288,  291 ;  orchara  pest«  and  their 
control  in,  98,  180,  181,  188,  189, 
191,  261,  265-267,  278-275,  281, 
818,  842,  354,  364,  406,  476,  518, 
516 ;  pests  of  pecan  nut  in,  170 ; 
insects  infesting  raisins  in,  271, 
272;  ants  and  their  control  in, 
125,  184,  478,  585;  bionomics 
and  control  of  Aphids  in,  182, 
188,  158,  185,  187,  196,  205,  252, 
269,  278-275,  440,  455  ;  new 
Chalcidoidea  from,  116,  247,  259 ; 
bionomics  of  Chortaphila  {Pego- 
myia)  braasicae  in,  194,  242,  468; 
bionomics  and  control  of  Coccids 
in,  259,  282,  290,  868,  366,  407, 
428-480,  466 ;  Dissosteira  longi- 
pennis  and  it«  control  in,  5; 
nionomics  and  control  of  Oaleru- 
vdla  cavicollis  in,  178,  178, 
809-811,  341 ;  bionomics  and 
control   of  Lachnostema  spp.  in. 


245,    288,    284-286,    846;     leaf- 
hoppers  of,  258,  268,  887,  407; 
control    of    Lepiinoiarsa    decern- 
lineata   in,    82,    172,    419,    508; 
bionomics    and    distribution    of 
Lophyrus  pini  in,  242,  286,  419 ; 
Lygaeonematus  erichaoni  and  its 
control  in,  248;     bionomics  and 
control  of  Lymantria  diapar  and 
Euproclia    chryaarrhoea    in,    178, 
195,  241,  825,  525;    new  Nema- 
todes   in,    264;       bionomics    of 
Onoiderea  texema  in,   191 ;     bio- 
nomics  of   Papaij^ema   spp.    in, 
280,  419 ;   bionomics  of  Paromix 
(Omix)  geminateUa  on  fruit  trees 
in,  342 ;    bionomics  of  PirUoeatis 
zimmernumi  in,  84-86;  Poiychroais 
viteana  and  its  control  in,   190, 
886 ;     bionomics  and  control  of 
Profenuaa  collaria  on  cherries  in, 
98,  99 ;  new  Scolytids  from,  881 ; 
bionomics  and  control  of  termites 
in,  181-188;     new  thrips  from, 
861  862 ;    bionomics  and  control 
of  ThyndopUryx  ephemeraeformia 
in,  289;    miscellaneous  pests  in, 
82,  87,  89,  68,  70,  72,  116,  172, 
177,  178,  184,  192,  198,  194,  203, 
242,  244,  245,  272,  280,  814,  848, 
868,  387,  890,  409,  418,  419,  480, 
481,  488,  485,  448,  451,  452,  476, 
485,  508,  511,  512,  518,  519,  522, 
527,  580,  584;     beneficial  para- 
sites and  other  insects  in,  68,  98, 
152,  186,  268,  269,  387,  890,  891, 
392,    448,    450,    452,    477,    478; 
beneficial  insects  introduced  into, 
195,   196,   806,   484;      imported 
pests    in,    81,    198,    244,    489; 
economic    entomology    in,    841, 
488 ;    pests  from,  intercepted  in 
Hawaii,  276,  420 ;     attempt  to 
introduce     sugar-cane    parasites 
into  Java  from,  84;     possibility 
of   introduction    of   Anthonomua 
gra/ndia  from,  into  West  Indies, 
884;     plant  pest  legislation  in, 
198,   199,   288,   862,   485;      dis- 
semination  of  fungi  and  bacteria 
by  insects  in,  84,  71,  129,  187, 
200,  842,  885,  889 ;    fungi  infest- 
ing insects  in,  802,  808 ;    use  of 
insecticides  in,  15,  67,  181,  265, 
272,    861,    864,    865,    447,    448; 
instruction     in    bee-keeping    in, 
449,  450 ;  detection  of  arsenic  in 
bees  in,  889. 

Unspotted  Tentiform  Apple  Leaf- 
miner  (see  Paromix  geminatetta), 

Urania  Green,  against  Cheimatobia 
brunuUa,  141 ;  against  Papilio  po- 
daliriua,  168;  formula  for,  against 
Micronematua  abbreviatua,  462; 
percentage  of  arsenious  acid  in,  40. 
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TJraria  erinita,  Bruchua  on,  in 
India,  858. 

Urena  lobixta,  St-enocarynus  aridua 
on,  in  Queensland,  845. 

Uroaaster  leucostigmua  (see  Apan- 
tdes). 

ununguis,  Paratetranychus, 

urHcola,   PtUvinaria, 

urUcaet  Orthezia  ;  Trioza  ;  Vcmessa, 

urticaria.  Aphis. 

usambarica,  Chionaspis, 

usitatus,  Haplothrips, 

utahensis,     Eupdmua     cyamceps ; 
Faeudococcua  neomexica^us. 

Ufiica,  Ta/nyni^eus  palliatus  on,  in 
Russia,  207. 

Utah,  new  leaf -hoppers  in,  287. 

Vtetheiaa  omatrix  (Pink  Under- 
wing  Moth),  parasitised  by 
Trichogramma  minuium  in  Bar- 
bados, 821. 

Utetheisa  pvleheUa,  Chlaeniua  pre- 
daceous  on,  in  India,  225. 

utibUis,  Meravorus, 

utUis,  Hemiteles, 

V. 

vaccina,  Mineola ;  Perriaia, 

vacciniana,  Rhopohota, 

Vaceinium,  Eriococcua  coataricenaia 

on,  in  Costa   Rica,   866;      (see 

Cranberry). 
Vaccinium  ca/nadenae,  pests  of,  in 

U.S.A.,  262-264. 
Va^cdnium    carymboaumy     Mineola 

vaccina  on,  in  U.S.A.,  487. 
Vaccinium   pennaylvamcum,    pests 

of,  in  U.S.A.,  262-264. 
Vaccinium  vetcUlana,   pests   of,   in 

U.S.A.,  262,  268. 
vacuolatum,  Leca/nium, 
vagana,  Stcthorua, 
vaainicolum,  laoaoma. 
vciena,  Dendroctonua. 
valida,  Pyrgota. 
validum,  Limnerium. 
validua,  Paeudanthtmomua, 
valianierii,  Nematua  (see  Ponfania 

proxima). 
Valaa  leucoatoma,  in  trees  in  U.S.A., 

842. 
vancouveri,  Ipa, 
Vanda  teraa,  Parlataria  proieua  on, 

in  Britain,  128. 
vandalicu^,  Adelphocoria. 
vandinei,  Meraparvs. 
Vanduzea  arquaia,  bionomics  of,  in 

U.S.A.,  116. 
Vaneaaa    antiopa,    on    willow     in 

Prance,  424. 
Vaneaaa    caryae,    on     shade     and 

ornamental  trees  in  Br.  Columbia, 

28. 


Va/neaaa  io,  parasitised  by  PdaJta- 

china  tihialia  in  Denmark^  442; 

on  hops  in  Norway,  502 ;   parasi- 
tised    by     Phryxe     vuLgaria     in 

Sweden,  509 ;    experiments  with 

London  purple  against,  168. 
Vaneaaa  polychloroa,  on  willow  in 

France,  424;  in  Russia,  188. 
Vaneaaa    urticaey     parasitised     by 

Pdatachina  tifkdlia  in  Denmark, 

442 ;    on  hops  in  Norway,  502 ; 

parasitised  by  Pimjpla  examinator 

m  Sweden,  609. 
Vanilla,   Ecpantheria  eridanua   on, 

in  Porto  Rico,  279 ;     Ceraiaphia 

laianiae  on,  in  Seychelles,  442. 
vaporariarum,     Aleurodea     {AaterO' 

chiicn), 
Vaporite,  against  ants,  49 ;   against 

Lefidiota  pinguia,  888 ;     against 

Ottarrhynchua  aulcaJtua,  469. 
Vapourer  Moth  (see  Orgyia  antiqua). 
variahilia,  Cimbex  :   Hypera  (Phyto- 

nomAM) ;  Hyponom>euta ;  Mudaria; 

Nupaerha ;      OacineUa ;      PhytO' 

metra  (Pluaia). 
varia/na,  Anthonom/aa, 
Varichaeta     aldrichi,     parasite     of 

Hyphantria    cunea    in    Canada, 

118. 
varicomia,  Pimpla, 
variegana,  Argyroploce  {Olethreutea, 

Qrapholitha,  Penthina). 
variegata,  Clama, 
Variegated    Cutworm    (see    Lyco- 

photia  margaritoaa). 
variegatua,  Chermea  ;  Zonocerua, 
variicomia,  Erwyrtua  ;   Phygadeuon. 
varioMa,  Eriophyea  pyri. 
varioloaa,  PolyphyUa, 
vcmoloaum,  Aaterolecamum, 
varidloaua^  Empicoria. 
varipea,  Deroaten^ua. 
vaaaUievi,  Acyrihoaiphon. 
vaatairix,  Hemileia ;  Phylloxera, 
Vegetable  Insecticides,  preparation 

of,  58,  59. 
Vegetable  Marrow,  pests  of,  in  S. 

Africa,  894,  896. 
veheiiiena,  Lachnoatema. 
vejdovakyi,  Ortheziola, 
vdox,  Oxya, 

Velvet  Bean  (see  Stizolobium). 
Venetian  Turpentine,  ineffective  for 

adhesive  bands,  488. 
Venezuela,     pests     imported    into 

U.S.A.,    from,    198,    199,     584; 

bionomics  of  locusts  in,  92,  98, 

808. 
Venezuelan    Locust    (see    Schiaio* 

cerca  paranenaia), 
venoaata,  Diatrctea. 
ventraHa,  Ericydnua. 
ventricoaua,  NemxUua  (see  Pteronua 

rihesii) ;  PedicuUndea, 
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venuita,  Anoecia. 

VercUrum  album  (White  Hellebore), 

extract   of,    as    insecticide    and 

fungicide,  68,  69,  826 ;  decoction 

of,  against  market-garden  pests, 

69. 
Verbena,   Orthetna  inHgnia  on,  in 

New  Jersey,  204. 
Verdigris  (see  Copper  Acetate). 
Vennuion  £^g-parasite  (see  Oligo- 

9ita  giraidtt), 
vemata,  Palaeacrita. 
verruciccUia,  Maechotypa, 
veraiedor,  Eublemma ;      MeUorua  ; 

Trogoderma. 
veraieolora,  Plagiodera. 
verauta,  DiedrocepJuda, 
veratUua,  Adoretua, 
vertebratua^  Daeua ;  Promachua, 
VerticiUium  heterodadum,  infesting 

Aleurodids  in  Florida,  802. 
veaicatoriat  Ltftta. 
Veava  crabro,  on  birches  in  New 

York,  74 ;  in  orchards  and  vine- 
yards in  Turkestan,  209. 
Veapa  germamca,  in  orchards  and 

vineyards  in  Turkestan,  209. 
Veaperua  xatarti^  control  of,  in  vine- 
yards in  France,  490. 
veatiia,  8aperda. 
veauviana,  Carpomyia, 
Vetch  (Vicia),  ^ruchua  atomartua  on, 

in   Norway,    602;    pests   of,   in 

Russia,  108,  189,  207,  298,  881 ; 

pests  of,  in  U.S.A.  and  Canada, 

889,  612,  626. 
vetuata,  Xylina  {Oaiocampa). 
viator,  Hodatermea. 
vibumi,  OaleruoeUa. 
Viburnum  caaainoidea,  Minedla  vac- 

einii  on,  in  U.S.A.,  487. 
Yibumum    lanUma,    Clyaia    ambi- 

guaUa  on,  in  France,  481. 
Viburnum  opulua,  Aporia  erataegi 

on,  in  Russia,  104 ;   Clyaia  amhi- 

^ueUa  on,  in  France,  481. 
Vida  (see  Vetch). 
Vida  gigamtea,  Acyrthoaiphon  piai 

on,  in  U.S.A.,  88. 
Vida    ludovidanM,    Acyrthoaiphon 

piai  on,  in  U.S.A.,  88. 
Vtda  vUloaa,  Acyrthoaiphon  piai  on, 

in  U.S.A.,  88 ;  Bruchua  brachiaiia 

on,  in  France,  608. 
vidna,  Chilomenea ;  ChortophOa, 
Victoria,  scale-insects  in,  610. 
viduata,  Catobapta. 
vi^ntioctopunctata,  Epilaehna. 
Vigna  ctUjang  (see  Cowpea). 
Vignaluteola,  pests  of,  in  St.  Vincent, 

42. 
vildla,  PUxtyedra  (Odechia). 
ViUa  flaveacena,    parasite    of    Xa- 

phygma  exempta  in   Nyasaland, 

468. 


viUica,  ArcUa. 

viUoaa,  Eriococcua ;  Neoponera. 

viUoaum,  Elaphidion. 

vindnaUaf  Laehnua ;  Triehiocampus 
(Cladiua). 

Vine,  Grape  (Vitia  vinifera),  pests 
of,  in  S.  Africa,  279,  812,  895; 
scale -insects  of,  in  Argentina,  205, 
814;  pests  of,  in  Australia,  109, 
811 ;  pests  of,  in  Barbados,  25  ; 
Phylloxera  vaatoirix  intercepted 
on,  in  California,  286 ;  pests  of,  in 
Canada,  404,  406,  617,  620; 
leerya  pcimeri  on,  in  Chile,  478  ; 
pests  of,  intercepted  in  Egypt, 
281 ;  scale-insects  of,  in  Europe 
and  N.  Africa,  492 ;  pests  of,  and 
their  control  in  France,  66,  77,  78, 
79,  186,  222,  228,  224,  261,  262, 
299,  801,  809,  882,  888,  402,  486, 
487,  481,  482,  498,  618,  614; 
Pulvinaria  vitia  on,  in  Hungary, 
861 ;  pests  of,  in  India,  489 ; 
pests  of,  and  their  control  in  Italy 
and  SicUv,  166-168,  202,  287,  806, 
849;  Chryaomphdlua  pedronifoT' 
mia  on,  in  the  Philippines,  866; 
pests  of,  in  Russia  and  Turkestan, 
209,  297,  827,  829,  876,  467,  469, 
600 ;  absence  of  Phylloxera  from, 
in  Turkestan,  106;  pests  of,  in 
U.S.A.,  74,  118,  190,  269,  817, 
864,  886,  407 ;  sulphur  injurious 
to,  181 ;  apparatus  for  protecting 
fruit  of,  14,  78. 

Vine  Pyralis  (see  Spargcmothia  pme- 
riana). 

Vine  Moths  (see  Clyaia,  Pdychroaia 
and  Sparganothia), 

Vinegar,  in  spray  against  Byturtu 
tom^entoaua,  140. 

vini,  Eidecamum. 

vinitor,  Nyaiua, 

Vinaonia  aieUifera,  on  coconuts,  etc., 
in  West  Indies,  48,  94,  267 ;  on 
Hevea  braaUienda,  889. 

vinuia,  Dicranura, 

Viola,  Aphia  plantaginia  on,  in 
Britain,  417;  Mdigethea  aeneua 
on,  in  Russia,  108. 

vidlacea,  Xylocopa, 

violaceum,  CaUvMum, 

vidlaceua,  Mdoe, 

vidaacena,  Trionymua, 

Violet,  Bhopcdodphum  tuLipaedla 
on,  in  Britain,  889 ;  Tetranyehua 
tdariua  on,  in  U.S.A.,  820,  612. 

Virachda  livia,  on  Inga  dulcia,  in 
Egypt,  478. 

virgatua,  Paeudococcua, 

virginicua,  Leucotermsa, 

Virgin  Islands,  insect  pests  in,  208. 

Virginia,  bionomics  and  conb'ol  of 
Aphids  in,  124,  889,  840 ;  Aptero- 
ladapa   nigriacutum  from,    466; 
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Pseudococcus  intercepted  on  roses 
from,  in  California,  236;  vege- 
table pests  in,  889 ;  application  of 
the  Cedar  Rust  Law  in,  888; 
entomological  inspection  in,  888. 

virgo,  Apanteais. 

viridima,  Farda ;   Tortrix. 

viHdicoUis,  Polydrusus, 

viridis,  AgrUus  ;  Chermes  ;  Coccus 
(Lecamum) ;  NoiophaUus  ;  Pedi- 
opsia  ;  Bhieococcus, 

vindissima,  Loousta  (see  Tettigonia), 

viridvla,  Nezara, 

visaiia,  Eutettix  edlaradcnais, 

visci,  IXaapis, 

viteana,  Polychrosis. 

inteUin(ie,  PhyUodeeta. 

vitidda,  Fidia. 

vitirola^  Macrosiphum. 

Vitis  vinifera  (see  Vine). 

vitia,  AnomaHa  ;  JMds  ;  EHophyes  ; 
Heterothrips  ;  Lasioptera  ;  Paeu- 
dococctta  CD(ictylopiua) ;  Pvlinna- 
ria ;   Targionia. 

viirineUua,  Trialeurodea, 

vittata,  DidbroUca ;  Epicawta;  Phyh 
loiteta, 

vittaiua,  Prepodea  {Diaprepea) ;  Pte- 
leobiua, 

vittatariua,  Caenocryptua, 

vitUda,  PhyUoireta. 

volvulua,  Derolua. 

vorax,  Muacidifurcuc  (see  M.  raptor), 

wlgare,  ArmadiUidimn. 

vulgaria,  Chryaopa  ;  OruUoUdpa  (see 
6,  gryUoUdpa) ;  Melolontha  (see 
M.  meMontka) ;  Phryxe  {Exariata); 
Phytodietua ;   Termea, 

wlgcUiaaima,  PhyUodeeta, 

vulgatiaaimua,  Phyaapua, 

vuigivageUua,  Crambua, 

vulnerdior,  Ophion ;  Priatomerua, 

w. 

icMbomianM,  Onephaaia, 

Wallflowers,  Arctia  viUica  on,  in 
Astrachan,  827. 

Walnut,  Lepidopterous  larvae  inter- 
cepted on,  m  California,  584; 
pests  of,  in  Italy,  201,  202 ;  pests 
of,  in  Russia  and  Turkestaii,  188, 
209,414;  Dorcua  pardUdopipedita 
on,  in  Scotland,  470 ;  Oligomerua 
brwvneua  on,  in  Spain,  401 ;  Ano- 
bium  rufij^ea  on,  m  Sweden,  864 ; 
pests  of,  m  U.S.A.,  14,  259,  270, 
818. 

Walnut,  Black  (see  Juglana  nigra). 

Walaura  piaoidia,  Fiorinia  fioriniae 
on,  in  Ceylon,  18. 

Wandering  Locust  (see  Sehiaiocerca 
pcregrina). 

Warblers,  protection  of,  in  Russia, 
828. 


Washington,  Lepidoaaphea  heckii  in- 
tercepted on  apples  irom,  52. 

waahingtoncHaia,  Aphidiua. 

Wasps,  value  of,  against  Clyaia 
ambiaueiUa,  482 ;  boring  in  Revea 
hraaiUenaia,  388;  carbon  bisul- 
phide against,  in  France,  228; 
(see  Veapa). 

Water-beetle,  unaffected  by  cupro- 
arsenical  spray,  441. 

Water,  as  a  spray  against  Erioaoma 
lanigerwn,  109. 

Water,  Hot,  against  J?om5ycomorp^a 
pdUida,  898;  against  Tetramo- 
rium  ceapitum,  125;  against 
vine  pests,  77,  888,  436,  487, 
490. 

waterbergi,  Termea, 

Watercress,  Phaedon  cocKUariae  on, 
in  England,  856. 

waierhouaei^  Sitonea, 

Water  Melon,  Dacua  vertebraiua  on, 
in  S.  Africa,  896;  Aeythopeua 
citntUi  on,  in  India,  127 ;  fly  in- 
festing, in  Brazil,  221 ;  Tetra- 
nychua  tdanua  on,  in  Russia,  28 ; 
aoriatonotua  uMeri  on,  in  U.S.A., 
511. 

Wattles,  Teara  vontraria  on,  in  New 
South  Wales,  401. 

wavaria,  Thatimonoma  (Fidonia), 

Wax  Moth  (see  GdUeria  indlo» 
neUa), 

Wax  Palms,  pests  intercepted  on,  in 
Hawaii,  178. 

webaieri,  Agromyza, 

WeUingUmia,  Jjiaapia  viaci  on,  in 
France,  805. 

West  Coast  Painted  Lady  (see  Fa- 
neaaa  caryae). 

West  Indies,  banana  pests  in,  152 ; 
Alewoihrixua  spp.  on  citrus  in, 
887 ;  pests  and  diseases  of  cotton 
in,  258,  884,  885,  482;  Alewo- 
dioua  eocda  on  coconuts  in,  151 ; 
sugar-cane  pests  in,  84,  158,  208 ; 
new  Chalcidoidea  from,  280; 
scale-inseots  in,  515;  miscella- 
neous pest«  in,  48,  208,  420-428 ; 
beneficial  fun^  in,  250 ;  (see  also 
imder  the  vanous  Islands). 

Western  Cedar  (see  Thuja  plicaia). 

Western  Pine  Bark-beetle  (see  D&n- 
droctonua  breviconUa), 

Western  Potato  Flea-beetle  (see 
Epitrix  aubcrinita). 

Western  Twi^  Borer  (see  AmpM* 
eerua  punettponnia  and  Polycaon 
confertua). 

Western  Wheat  Aphis  (see  Braehy* 
cciua  triUoi), 

Western  White  Pine  Bark-beetle 
(see  DendroeUmua  montiedlae). 

Western  Willow  Leaf-beetle  (see 
Oaierucdla  decora). 
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Whale-oil  Soap,  in  sprays  against 
Aphids,  etc.,  72,  176,  249,  818, 
406,  421,  458,  476,  485,  528; 
formulae  for,  176,  458,  485, 
528. 
Wheat,  Sitotroga  cerealdla  on,  in 
Argentina,  849 ;  Heteronyx  piceus 
on,  in  Australia,  254 ;  pests  of,  in 
England,  822,  855 ;  Calandra  in- 
tercepted on,  in  California,  177; 
pests  of,  in  Canada  and  U.S.A., 
118,  119,  154,  194,  196,  287,  846, 
448,  469,  486,  512,  517  ;  pests  of, 
and  their  control  in  India,  226, 
489;  exi)eriments  in  spraying, 
with  carbolineum  in  Holland,  155 ; 
Cephus  pyqmaeuB  on ,  in  Italy,  202 ; 
pests  of,  in  Norway,  501 ;  ter- 
mites on,  in  Nyasaland,  9 ;  pests 
of,  and  their  control  in  Russia,  20, 
21,  102,  108,  163,  166,  210,  218, 
292,  827,  880,  458-460. 

Wheat  Aphis   (see    Toxoptera  gra- 
minum). 

Wheat  Bulb  Worm  (see  Meromyza 
americana). 

Wheat -head  Army  Worm  (see  Me- 
liana  cHhilinea). 

Wheat  Joint  Worm   (see  Isosoma 
tritici). 

Wheat  Midge  (see  Contarinia  tritici). 

Wheat  Stem  Maggot  (see  Meromyza 
americanay 

Wheat    Thnps    (see    FranMir^ieUa 
tritici). 

White  Acacia  (see  Bobinia  pseuda- 
coda). 

White  Beam  (see  Sorhus  aria). 

White  Bryony  (see  Bryonia  alha). 

White  Cacao  Scale  (see  PseudococctM 
crotonis), 

Whit€  Clover  (see  Trifolium  repens). 

White  Cotton  Stainer  (see  Dysdercus 
a/ndreae). 

White  Goosefoot  (see  Chenopodium 
alhum). 

White  Grubs  (see  Lachnostema), 

White-headed  Fungus  (see  Ophio- 
nectria  coccicola). 

White  Hellebore  (see  Verairum 
album). 

White  Pine  (see  Pinua  strobus). 

White  Pine  Weevil  (see  Pissodes 
atrobi). 

White  Scale  (see  Chionaspia  oitri). 

White  Scale  Fungus  (see  CephcHo- 
aporium  lecanii). 

White  Sweet  Clover  (see  Mdilotua 
Ma). 

White  Tea-leaf  Scale  (see  Hemi- 
chionaapia  theae). 

Whiteflies,  list  of,  attacking  citrus, 
887 ;  list  of,  in  Br.  Guiana,  860 ; 
intercepted  in  Porto  Rico,  865; 
(see  Aleurodea).  \ 


Whitethorn,  pest*  of,  in  France,  489. 

wiUingana,  Proteopteryx. 

Willow  (Salix),  pests  of,  in  Britain, 
108,  470;  pests  of,  in  Canada, 
249,480,518;  pests  of,  in  France, 
428,  486 ;  pests  of,  in  Italy,  202 ; 
pests  of,  in  Norway,  504;  pests 
of,  in  Russia  and  Turkestan,  23, 
108,  209,  827,  328,  882,  415,  459, 
461,  494 ;  pests  of,  in  U.S.A.,  69, 
198,  239,  246,  247,  269,  451, 
519. 

Willow,  Crack  (see  8alix  fragilia). 

Willow,  Glossy  (see  Salix  ludda.)- 

Willow,  White  (see  Salix  cdba). 

Willow  Beetle  (see  Cryptorrhynchwi 
lapathi). 

wilaoni,  Platyj^ua, 

Wilt  Disease,  mfesting  Lepidoptera, 
195,  308,  420 ;  relation  of  insects 
to  spread  of,  in  U.S.A.,  200. 

Winter  Cress  (see  Barbarea  vtUgaria). 

Winthemia  quadripuatvlata,  para- 
sitic on  Pergeaa  porceUua  in  Swe- 
den, 509 ;  parasite  of  Xylina 
nupera  in  U.S.A.,  174. 

Wireworms,  biononiics  and  control 
of,  in  Britain,  235;  in  Br.  Co- 
lumbia, 861 ;  on  beet  in  France, 
489 ;  on  cereals,  etc.,  in  Norway, 
501,  502 ;  on  tobacco  in  Porto 
Rico,  366 ;  and  their  control  in 
Russia,  296,  828,  499 ;  and  their 
control  in  U.S.A.,  15,  251,  898; 
destroyed  by  rooks,  828. 

Wiatarin,  pests  imported  into  U.S.A. 
on,  52,  199,  286,  276,  899. 

wiatariae,  Chionaapia. 

Withamia  organifolia,  Saiaaetia  nigra 
on,  in  the  Philippines,  867. 

woglumiy  Aleurocanthua. 

Wood  Leopard  Moth  (see  Zeuzera 
pyrina). 

Woodpeckers,  destroying  insects, 24, 
35,  281,  852,  506 ;  economic  im- 
portance of,  in  Britain,  24. 

Wood  Pewee  (see  Contopua  richard- 
aoni). 

Woolly  Aphis  (see  Erioaoma  lani* 

gerum). 
Woolly  Currant  Scale   (see  Pulvi- 

nana  vitia  var.  ribeaia^). 
Woolly  Pear  Aphis  (see  Erioaoma 

pyricola). 
Wormwood    (see   Artemiaia  o6«tn- 

thium). 
Wrens,   protection    of,    in   Russia, 
828. 

X. 

xantTiocerua,  Phyaothripa. 
Xanthoecia  flavagOy    infested    with 

Bombycia  gortynae,  803. 
xanihogaatrella,  adrpophaga. 
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Xanthciinus  hanuxtus,  predaceous  on 

Chortophila  hraasiccte  in  Canada, 

349,  525. 
Xantharhoe  pr€tefectatny  on  flax  in 

New  Zealand,  481. 
xanthorrhoeOf  Euprodis  (PoHhesia). 
Xanthotrachelus    f annus ,    on    sun- 

flower  in  India,  439. 
Xanthotr(tchelu8  perlatus,    on    sun- 
flower in  India,  439. 
XantJioxylum  davaJiercvliSf  Eudia- 

gogua  roaenchoddi  on,  in  U.S.A., 

72. 
xoifarti,  Vesperus. 
xenoclea,  Tetrastichodes, 
Xenocrepis  mexicana,  sp.  n.,  parasite 

of    Azya    arbigera     in     Mexico, 

280. 
Xenufens  ruskini,  sp.  n.,  parasite  of 

Ewdamus  proteus  in  N.  America, 

116. 
XL.All,  use  of,   as  an  insecticide 

against  CheriMS  pini  in  Norway, 

503. 
Xyleborus,  in  aAh  in  U.S.A.,  205. 
Xylehorus  aflinia,  in  sugar-cane  and 

coconut  m  Trinidad,  30,  94;    in 

Hevea  hrasUiensis,  389. 
Xyleharua  ambasius,  in  Hevea  brasi- 

liensiSf  389. 
XyleboruB  andrewesi,  in  Shorea  ro- 

bu8ta  in  India,  228,  316. 
Xyleborus  aplanatus,  in  Shorea  rO' 

busiaxn  India,  316. 
Xylebarus  camerunus,  in  Hevea  brasi- 

liensia,  389. 
Xyleborus  cogruUus,  in  Hevea  braei- 

liensie,  389. 
Xyleborus  confusus,  in  coconuts  in 

Trinidad,    94;     in    Hevea   brasi- 

liensis,  389. 
Xyleborus  discolor,  in  Hevea  brasi - 

liensis,  389. 
Xyleborus    dispar,     destroyed     by 

woodpeckers  in  Britain,  24;    in 

fruit  trees  in  Norway,  502 ;   dis- 
tributing Ambrosia  fungus,  316. 
Xyleborus  fdllax,  on  Shorea  robusia 

in  India,  228,  316. 
Xyleborus  fomicatus  (Tea  Shot-hole 

Borer),    control    of,   in    Ceylon, 

129;   in  Shorea  robusia  in  India, 

316. 
Xyleborus  inter jectus,  in  Hevea  brctai- 

liensis,  389. 
Xyleborus  laiicoUis,  in  Shorea  robusia 

in  India,  228,  316. 
Xyleborus  major,  in  Shorea  robusta  in 

India,  228,  316. 
Xyleborus  morigerus,  in  Hevea  brasi- 

liensis,  389. 
Xyleborus  monographus,  in  oak  in 

Grermany,  441. 
Xyleborus    obliquicauda,    in    Hevea 

brasiliensis,  389. 


Xifleborus  parvulus,  in  Shorea  robusta 
in  India,  228,  316;  in  Hevea 
brasiliensis,  389. 

Xyleborus  perforans,  in  Hevea  brasi- 
liensis, 389 ;  in  Shorea  robusia  in 
India,  228,  316;  in  coconuts  in 
Seychelles,  442. 

Xyleborus  pyri,  controlled  with  car- 
bon bisulphide  in  Nova  Scotia,  1 20. 

Xyleborus  robustae,  in  Tephrosia 
vogeli,  in  Java,  88. 

Xyleborus  schlichi,  in  forest  trees  in 
India,  228,  316. 

Xyleborus  semigranosus,  in  Shorea 
robusta  in  India,  228,  316 ;   food- 
'plants  of,  in  Seychelles,  442;   in 
Hevea  brasiliensis,  389. 

Xyleborus  submargiruUus,  in  Hevea 
brasiliensis,  389 ;  in  Shorea  ro- 
busta in  India,  228,  316. 

Xyleborus  semiopacus,  in  Hevea  bra- 
siliensis, 389. 

Xylechinus  pilosus,  in  spruce  in 
Finland,  506. 

Xylina  {Calocampa)  (Green  Fruit 
Worm),  on  apples  in  Canada,  118, 
371,  520 ;  in  orchards  in  U.S.A., 
266. 

Xylina  a/ntennata,  food  plants  of,  in 
New  York,  73. 

Xylina  bethunei  (see  Oraptditha). 

Xylina  cineritia,  on  fruit  in  Canada, 
120. 

Xylina  curvirruicula,  on  fruit  in 
Canada,  120. 

Xylina  furcifera  (see  Graptolitha\, 

Xylina  georgii  (see  GraptclitJia), 

Xylina  lacticin^rea  (see  Oraptolitha). 

Xylina  nupera,  on  fruit  in  Canada, 
120;  parasitised  by  Winthemia 
quadripustulaia  in  U.S.A.,  174. 

Xylina  vetusta,  on  pears  in  Nom'ay, 
502. 

Xylocarpus  obovaitis,  scale-insectB 
on,  in  Italian  Somaliland,  203. 

Xylocopa  viclacea,  boring  in  timber 
in  Russia,  460. 

Xylomyges  sunia,  on  Zephyranthes  in 
Barbados,  257. 

Xylopertha  mutilata,  in  Hevea  brasi- 
liensis, 389. 

Xylotrechus  buqu^ti,  in  Shorearobusta 
in  India,  228. 

Xylotrechus  guadripes,  in  teak  in 
India,  228. 

Xylotrupes,  on  Hevea  brasiliensis,  in 
the  I^d.  Malay  States,  388. 

Xylotrupes  cmstralicus  (see  X.  gideon), 

Xylotrupes  gideon,  on  coconut,sugar- 
cane,  etc.,  in  Dutch  East  Inaies, 
83,  89, 150,  237 ;  on  sugar-cane  in 
Queensland,  346 ;  on  Pinanga  in 
Straits  Settlements,  472. 

Xylotrupes  lorquini,on  coconuts,  150. 

Xylotrupes  nimrod,  on  coconuts,  150« 


704 


INDEX. 
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Yams  {Dioscarea  (data),  Aapidiotus 
hartii  on,  in  Fiji,  92 ;  A^ptdiotvs 
destructor  on,  in  the  Philippines, 
366 ;  pests  of,  in  West  Indies,  48, 
256,  422;  (Stored)  Acrolepia 
manganeutia  on,  in  India,  489. 

Yellow  Cotton  Bng  (see  Tectocoris 
lineola). 

Yellow  Cnrrant  and  Gooseberry 
Fruit  fly  (see  Epochra  canadensis). 

Yellow-flowered  Ground  Cherry, 
food -plant  of  Triehobaris  trir^- 
tata,  in  Arizona,  819. 

Yellow -flowered  CHnquefoil  (see  Po- 
tentiUa  sianatus). 

Yellow  Mealy  Bug  (see  Pseudococcus 
nipae). 

Yellow-necked  Apple-tree  Cater- 
pillar (see  Datana  ministra). 

Yellow  Pine  (see  Pinus  penderosa). 

Yew  (see  Taacus). 

ynca,  Amerrhinus. 

ypsUon,  Agrotis. 

Yucca,  Chrysomphaius  bifornds  on, 
in  Barbaaos,  257. 

z. 

Zabrus    Uaptaides,    on    wheat    in 

Russia,  108. 
Zabrus   tenebriaides,   on   wheat   in 

Russia,  108. 
zachrysa,  OraoUaria. 
Zagrammosoma  nvultUineatufn,  para- 
site of  Phytomyza  <iquUegiae  in 

U.S.A.,  450. 
Zalophothrix    mirum^    parasite    of 

Saissetia  olecte  in  Califomia,  112. 
gatniae,  Diaspis  (Aidacaspis). 
Zanzibar,  Coccids  in,   127;    com- 

pulsorjr  fumigation  in  Egypt  of 

plants,  imported  from,  281. 
Zaommoencyrtus  submicans,  sp.  n., 

parasite  of  NyctobaJtes  pennsylva- 

nica  in  N.  America,  269. 
ZapaUo,  Diaphania  hyaiifuUa  on,  in 

Argentina,  467. 
Zaraoa  dedinata,  Acrocercops  on,  in 

Java,  88. 
Zea  mays  (see  Maize). 
geae-nuUdis,  Tetranewra  (see  T.  ulnii) 
geaeoleUa,  Diatraea, 
Zebra    Caterpillar    (see    Oeramica 

pieta). 


zebra,  Protopocoelus. 

zeeUus,  Crambus. 

ZeiUeria  oleastreUa,  bionomics  of,  in 
Italy,  206. 

Zephyranthes,  Xylomyges  sunia  on, 
in  Barbados,  257. 

Zeuzera  aesctdi  (see  Z.  pyrina). 

Zeuzera  coffeae  (Red  Borer),  on  tea 
in  Ceylon,  479;  control  of,  on 
coffee  In  India,  509 ;  on  Bauhinia 
Candida  in  Straits  Settlements, 
472. 

Zeuzera  pyrina  (Leopard  Moth),  de- 
stroyed by  woodpeckers  in  Brit- 
ain, 24 ;  on  willow  in  France,  424 ; 
on  apples,  etc.,  in  Italy,  202 ;  in 
Russia,  880 ;  bionomics  and  con- 
trol of,  in  U.S.A.,  278,  281. 

zeuzerae,  Schreineria. 

zimmermannif  Pinipestis. 

Zinc  Arsenite,  formula  for,  against 
Pdychrosis  botrana,  800;  and 
Bordeaux  mixture  against  Lepti- 
notarsa  decendineata,  419;  ad- 
vantages of,  against  tobacco  pests 
in  Java,  40. 

Zinc  Chloride,  against  Leueoterme$ 
spp.,  182. 

Zinc  Oxide,  against  locusts,  162. 

ginckenella,  EtieUa. 

Zinckenia  fasciaiis,  visiting  sun- 
flowers in  S.  Africa,  247. 

Zinckenia  nitidalis,  on  cucumbers 
and  melons  in  Brazil,  221. 

zizipkus,  Parlataria. 

Zizyphus  jujuba,  Carpomyia  vesu' 
viana  reared  from,  m  India,  227, 
514. 

Zizyphus  mucronatus,  Argyropiooe 
leucotreta  on,  in  Rhodesia,  278. 

Zonahris  (see  Mylabris). 

zoruxtus,  Dacus  (Bactrocera). 

Zanocerus  elegans,  on  Hevea  brasi- 
liensis  in  the  Belgian  Congo,  888. 

Zonocerus  variegatus,  on  Hevea  brasi^ 
liensis  in  the  Belgian  Congo,  888. 

Zophodia  convoluteUa,  on  raspberries 
m  Norway,  508 ;  bionomics  of,  in 
Russia,  826. 

zwiekii,  Anisoplia, 

Zygttena  transsylvanicaf  parasitised 
by  OhcHois  intermedia  in  Italy,  806. 

Zygaena  filipendvlae,  parasitised  by 
Vhalcis  intermedia  in  Italy,  806. 

Zygobothria  bimaculata{see  atwrmia). 


